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(54) PROCESS FOR PRODUCING BIARYL COMPOUND

(57) A method for producing a biaryl compound, com-
prising reacting an aromatic organic compound with at
least one compound selected from the group consisting
of aromatic organoboron compounds and boroxine com-

pounds, in the presence of a zero-�valent nickel catalyst,
phosphine ligand and base.
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Description

Technical Field

�[0001] The present invention relates to a method for producing a biaryl compound having an amino group.

Background Art

�[0002] As a method for producing a biaryl compound, there is known, for example, a method of coupling reaction of
an aromatic organoboron compound with an aromatic organic compound such as aryl halides, in the presence of a
palladium catalyst or nickel catalyst and a phosphine ligand, however, when a compound having an amino group is used
as a raw material compound, catalytic activity lowers. As a method of improving catalytic activity in such a coupling
reaction, there are variously developed methods using a di-�valent nickel catalyst (see, Japanese Patent Application
Laid- �Open (JP-�A) No. 2000-302697, J. Org. Chem., 62, 8024�(1997)).
�[0003] However, these methods are not necessarily industrially satisfactory methods because of necessity of perform-
ance of complicated catalyst pre-�treatments, insufficient yield, and the like.
�[0004] The present inventors have intensively investigated a method for more simply producing a biaryl compound
having an amino group, and resultantly found that when a coupling reaction is carried out using a zero-�valent nickel
catalyst, phosphine ligand and base, the reaction progresses efficiently even if a raw material compound having an
amino group is used, and the intended biaryl compound can be produced simply.

DISCLOSURE OF THE INVENTION

�[0005] The present invention has an object of producing a biaryl compound having an amino group, simply and
efficiently.
�[0006] That is, the present invention provides the following [1] to [10].�

[1] A method for producing a biaryl compound of the following formula (4), comprising reacting an aromatic organic
compound of the following formula (1) with at least one compound selected from the group consisting of aromatic
organoboron compounds of the following formula (2) and boroxine compounds of the following formula (3), in the
presence of a zero- �valent nickel catalyst, phosphine ligand and base: �

�(wherein, Ar1 and Ar2 represent each independently an arylene group or heteroarylene group, the arylene group or
heteroarylene group may have at least one substituent selected from the group consisting of optionally substituted
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alkyl groups, optionally substituted cycloalkyl groups, optionally substituted aryl groups, optionally substituted het-
eroaryl groups, optionally substituted alkoxy groups, optionally substituted aryloxy groups, optionally substituted
alkylthio groups, optionally substituted arylthio groups, optionally substituted alkylcarbonyl groups, optionally sub-
stituted arylcarbonyl groups, optionally substituted alkylamino groups, optionally substituted alkylcarbonylamino
groups, optionally substituted alkoxycarbonylamino groups, optionally substituted alkanesulfoneamide groups, op-
tionally substituted arenesulfoneamide groups, optionally substituted N-�arylcarbamoyl groups, optionally substituted
imide groups, fluorine atom, hydroxyl group, formyl group, amino group, carbamoyl group, sulfamoyl group, mercapto
group and imino group, substituents on adjacent carbon atoms on the arylene group or heteroarylene group may
be mutually connected to form a condensed ring together with the arylene group or heteroarylene group, �
Q1 and Q2 represent each independently a hydroxyl group or an alkoxy group having a carbon number of 1 to 4, or
Q1 and Q2 are connected to represent an alkylenedioxy group having a carbon number of 1 to 6 or a catecholate group,�
X represents a halogen atom, alkylsulfonyloxy group or arylsulfonyloxy group,�
Y and Z represent each independently a hydrogen atom, amino group or aminoalkyl group, Y and Z do not simul-
taneously represent a hydrogen atom, and a hydrogen atom in the alkyl of said aminoalkyl group may be substituted
by a carboxyl group or alkoxycarbonyl group.).
[2] The production method according to [1], wherein the reaction is carried out in the presence of an ether solvent.
[3] The production method according to [1] or [2], wherein the zero- �valent nickel catalyst is tetrakis�(triphenyl phos-
phine)�nickel�(0), tetracarbonylnickel �(0) or bis�(1,5-�cyclooctadiene) �nickel�(0).
[4] The production method according to any one of [1] to [3], wherein the zero- �valent nickel catalyst is bis�(1,5-
cycloctadiene) �nickel�(0).
[5] The production method according to any one of [1] to [4], wherein the phosphine ligand is a trialkyl phosphine,
tricycloalkyl phosphine or triaryl phosphine.
[6] The production method according to any one of [1] to [5], wherein the phosphine ligand is a tricycloalkyl phosphine.
[7] The production method according to any one of [1] to [6], wherein the base is at least one selected from the
group consisting of alkali metal hydroxides, alkaline earth metal hydroxides, alkali metal carbonates, alkaline earth
metal carbonates, alkali metal carboxylates, alkaline earth metal carboxylates, alkali metal hydrogencarbonates,
alkaline earth metal hydrogencarbonates, alkali metal phosphates, alkali metal fluorides and tertiary amines, or its
hydrate.
[8] The production method according to any one of [1] to [7], wherein the base is an alkali metal phosphates.
[9] The production method according to any one of [1] to [8], wherein X in the formula (1) is a halogen atom.
[10] The production method according to [9], wherein the halogen atoms is a chlorine atom.

MODES FOR CARRYING OUT THE INVENTION

�[0007] The present invention will be illustrated in detail below.
�[0008] In the above-�described aromatic compounds of the formula (1) (hereinafter, referred to as aromatic organic
compound (1)), organoboron compounds of the formula (2) (hereinafter, referred to as organoboron compound (2)) and
boroxine compounds of the formula (3) (hereinafter, referred to as boroxine compound (3)), the arylene group among
groups represented by Ar1 and Ar2 means a di- �valent hydrocarbon aromatic group having a carbon number of 6 to 14,
and examples thereof include a phenylene group, naphthylene group, anthrylene group, phenanthrylene group, inde-
nylene group, fluorenylene group and the like. The heteroarylene group means a di-�valent hetero aromatic group having
a carbon number of 4 to 12, and examples thereof include a pyridinediyl group, furandiyl group, thiophenediyl group,
pyrrolediyl group, imidazolediyl group and the like.
�[0009] As the substituent which may be carried on the arylene group or heteroarylene group, at least one substituent
is mentioned selected from the group consisting of optionally substituted alkyl groups, optionally substituted cycloalkyl
groups, optionally substituted aryl groups, optionally substituted heteroaryl groups, optionally substituted alkoxy groups,
optionally substituted aryloxy groups, optionally substituted alkylthio groups, optionally substituted arylthio groups, op-
tionally substituted alkylcarbonyl groups, optionally substituted arylcarbonyl groups, optionally substituted alkylamino
groups, optionally substituted alkylcarbonylamino groups, optionally substituted alkoxycarbonylamino groups, optionally
substituted alkanesulfoneamide groups, optionally substituted arenesulfoneamide groups, optionally substituted N-�aryl-
carbamoyl groups, optionally substituted imide groups, fluorine atom, hydroxyl group, formyl group, amino group, car-
bamoyl group, sulfamoyl group, mercapto group and imino group.
�[0010] Here, examples of the alkyl group include linear or branched alkyl groups having a carbon number of 1 to 4
such as a methyl group, ethyl group, n- �propyl group, isopropyl group, n-�butyl group, 1-�methyl-�propyl group, 2-�methyl-
propyl group and the like. Such alkyl groups may be substituted by a fluorine atom, hydroxyl group and the like, and
examples of alkyl groups substituted by these groups include a trifluoromethyl group and the like, a hydroxymethyl group
and the like.
�[0011] Examples of the cycloalkyl group include cycloalkyl groups having a carbon number of 5 to 8 such as a cy-
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clopentyl group, cyclohexyl group, cycloheptyl group, cyclooctyl group and the like. Such cycloalkyl groups may be
substituted by a fluorine atom, hydroxyl group and the like, and examples of cycloalkyl groups substituted by these
groups include a perfluoropentyl group and the like, a hydroxypentyl group and the like.
�[0012] Examples of the aryl group include aryl groups having a carbon number of 6 to 10 such as a phenyl group,
naphthyl group and the like. Such aryl groups may be substituted by a fluorine atom, hydroxyl group and the like, and
examples of aryl groups substituted by these groups include a perfluorophenyl group and the like, a hydroxyphenyl
group and the like.
�[0013] Examples of the heteroaryl group include heteroaryl groups having a carbon number of 4 to 11 such as a pyridyl
group, furyl group, thienyl group and the like. Such heteroaryl groups may be substituted by a fluorine atom, hydroxyl
group and the like, and examples of heteroaryl groups substituted by these groups include a fluoropyridyl group and the
like, a hydroxypyridyl group and the like.
�[0014] Examples of the alkoxy group include linear or branched alkoxy groups having a carbon number of 1 to 4 such
as a methoxy group, ethoxy group, t-�butoxy group and the like. Such alkoxy groups may be substituted by a fluorine
atom, hydroxyl group and the like, and examples of alkoxy groups substituted by these groups include a trifluoromethoxy
group and the like, a hydroxymethoxy group and the like.
�[0015] Examples of the aryloxy group include aryloxy groups having a carbon number of 6 to 10 such as a phenoxy
group and the like. Such aryloxy groups may be substituted by a fluorine atom, hydroxyl group and the like, and examples
of aryloxy groups substituted by these groups include a fluorophenoxy group and the like, a hydroxyphenoxy group and
the like.
�[0016] Examples of the alkylthio group include linear or branched alkylthio groups having a carbon number of 1 to 4
such as a methylthio group, ethylthio group and the like. Such alkylthio groups may be substituted by a fluorine atom,
hydroxyl group and the like, and examples of alkylthio groups substituted by these groups include a fluoromethylthio
group and the like, a hydroxymethylthio group and the like.
�[0017] Examples of the arylthio group include arylthio groups having a carbon number of 6 to 10 such as a phenylthio
group and the like. Such arylthio groups may be substituted by a fluorine atom, hydroxyl group and the like, and examples
of arylthio groups substituted by these groups include a fluorophenylthio group and the like, a hydroxyphenylthio group
and the like.
�[0018] Examples of the alkylcarbonyl group include alkylcarbonyl groups having a carbon number of 2 to 5 such as
an acetyl group and the like. Such alkylcarbonyl groups may be substituted by a fluorine atom, hydroxyl group and the
like, and examples of alkylcarbonyl groups substituted by these groups include a perfluoroacetyl group and the like, a
hydroxyacetyl group and the like.
�[0019] Examples of the arylcarbonyl group include arylcarbonyl groups having a carbon number of 7 to 11 such as a
benzoyl group and the like. Such arylcarbonyl groups may be substituted by a fluorine atom, hydroxyl group and the
like, and examples of arylcarbonyl groups substituted by these groups include a fluorophenylcarbonyl group and the
like, a hydroxyphenylcarbonyl group and the like.
�[0020] Examples of the alkylamino group include alkylamino groups having a carbon number of 1 to 6 such as a
methylamino group, dimethylamino group, cyclohexylamino group, ethylamino group and the like. Such alkylamino
groups may be substituted by a fluorine atom, hydroxyl group and the like, and examples of alkylamino groups substituted
by these groups include a trifluoromethylamino group and the like, a hydroxymethylamino group and the like.
�[0021] Examples of the alkylcarbonylamino group include alkylcarbonylamino groups having a carbon number of 2 to
5 such as an acetylamino and the like. Such alkylcarbonylamino groups may be substituted by a fluorine atom, hydroxyl
group and the like, and examples of alkylcarbonylamino groups substituted by these groups include a trifluoroacetylamino
group and the like, a hydroxyacetylamino group and the like.
�[0022] Examples of the alkoxycarbonylamino group include alkoxycarbonylamino groups having a carbon number of
2 to 5 such as a methoxycarbonylamino group, t- �butoxycarbonylamino group and the like. Such alkoxycarbonylamino
groups may be substituted by a fluorine atom, hydroxyl group and the like, and examples of alkoxycarbonylamino groups
substituted by these groups include a fluoromethoxycarbonylamino group and the like, a hydroxymethoxycarbonylamino
group and the like.
�[0023] Examples of the alkanesulfoneamide group include alkanesulfoneamide groups having a carbon number of 1
to 4 such as a methanesulfoneamide group and the like. Such alkanesulfoneamide groups may be substituted by a
fluorine atom, hydroxyl group and the like, and examples of alkanesulfoneamide groups substituted by these groups
include a trifluoromethanesulfoneamide group and the like, a hydroxymethanesulfoneamide group and the like.
�[0024] Examples of the arenesulfoneamide group include arenesulfoneamide groups having a carbon number of 6 to
10 such as a benzenesulfoneamide group, toluenesulfoneamide group and the like. Such arenesulfoneamide groups
may be substituted by a fluorine atom, hydroxyl group and the like, and examples of arenesulfoneamide groups substituted
by these groups include a pefluorophenylsulfoneamide group and the like, a hydroxyphenylsulfoneamide group and the
like.
�[0025] Examples of the N-�arylcarbamonyl group include N- �arylcarbamoyl groups having a carbon number of 7 to 11
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such as a N- �phenylcarbamoyl group and the like. Such N-�arylcarbamoyl groups may be substituted by a fluorine atom,
hydroxyl group and the like, and examples of N-�arylcarbamoyl groups substituted by these groups include a N-(fluor-
ophenyl)�carbamoyl group and the like, a N-(hydroxyphenyl) �carbamoyl group and the like.
�[0026] Examples of the imide group include imide groups having a carbon number of 4 to 12 such as a succinimide
group, phthalimide group and the like. Such imide groups may be substituted by a fluorine atom, hydroxyl group and
the like, and examples of imide groups substituted by these groups include a fluorophthalimide group and the like, a
hydroxyphthalimide group and the like.
�[0027] Examples of the condensed ring to be formed together with the arylene group or heteroarylene group by mutual
connection of substituents on adjacent carbon atoms on the arylene group or heteroarylene group include an indolediyl
group and the like, a quinolinediyl group and the like.
�[0028] Examples of the alkoxy group having a carbon number of 1 to 4, among substituents represented by Q1 and
Q2, include a methoxy group, ethoxy group, n- �propoxy group, isopropoxy group, t-�butoxy group and the like. Examples
of the alkylenedioxy group having a carbon number of 1 to 6 to be formed by connection of Q1 and Q2, include a pinacolate
group, neopentyl glycolate group and the like.
�[0029] X represents a halogen atom, alkylsulfonyloxy group or arylsulfonyloxy group. The halogen atom includes a
chlorine atom, bromine atom, iodine atom and the like, and of them, a chlorine atom is preferable. Examples of the
alkylsulfonyloxy group include a methanesulfonyloxy group, trifluoromethanesulfonyloxy group and the like, and exam-
ples of the arylsulfonyloxy group include a p-�toluenesulfonyloxy group, p- �trifluoromethanephenylsulfonyloxy group and
the like.
�[0030] Y and Z represent each independently a hydrogen atom, amino group or aminoalkyl group, Y and Z do not
simultaneously represent a hydrogen atom, and a hydrogen atom in the alkyl of the above-�described aminoalkyl group
may be substituted by a carboxyl group or alkoxycarbonyl group.
�[0031] The aminoalkyl group means an alkyl group having a carbon number of 1 to 5 substituted by an amino group,
and examples thereof include an aminomethyl group, 1-�aminoethyl group, 2-�aminoethyl group, 1- �aminopropyl group,
2-�aminopropyl group, 3-�aminopropyl group, 1-�amino-�1-�methylethyl group, 2-�amino-�1- �methylethyl group, 1-�aminobutyl
group, 2-�aminobutyl group, 3- �aminobutyl group, 4- �aminobutyl group, 1- �amino-�1-�methyl- �butyl group, 2- �amino-�1- �methyl-
butyl group, 3-�amino- �1-�methyl- �butyl group, 1- �amino-�2-�methyl-�propyl group, 2- �amino-�2- �methyl- �propyl group, 3-�amino- �2-
methyl-�propyl group, 2-�amino- �1,1,-dimethyl- �ethyl group and the like.
�[0032] Specific examples of the organic aromatic compound (1) include the following compounds.�
chlorobenzene, 2- �chlorotoluene, 3- �chlorotoluene, 4-�chlorotoluene, 1- �chloro-�2,3-�dimethylbenzene, 1-�chloro-�2,4-�dimeth-
ylbenzene, 1-�chloro-�2,5- �dimethylbenzene, 1- �chloro- �2,6- �dimethylbenzene, 1-�chloro-�3,5-�dimethylbenzene, 1-�chloro-�3,4-
dimethylbenzene, 1-�chloro- �2-�ethylbenzene, 1-�chloro-�3-�ethylbenzene, 1- �chloro-�4- �ethylbenzene, 1-�chloro-�2,3-�diethyl-
benzene, 1- �chloro-�2,4-�diethylbenzene, 1-�chloro-�2,5-�diethylbenzene, 1-�chloro-�2,6-�diethylbenzene, 1- �chloro-�3,5-�diethyl-
benzene, 1-�chloro- �3,4-�diethylbenzene, 1- �chloro- �2- �ethyl-�3-�methylbenzene, 1- �chloro- �3-�ethyl-�2-�methylbenzene, 1- �chloro-
2-�ethyl- �6-�methylbenzene, 1- �chloro- �3-�ethyl- �5- �methylbenzene, 1-�chloro-�4-�propylbenzene, 1- �chloro-�4-�isopropylbenzene,
1-�chloro- �2-�propylbenzene, 1- �chloro- �2-�isopropylbenzene, 1-�chloro-�3- �propylbenzene, 1-�chloro-�3- �isopropylbenzene, 4-
butyl-�1-�chlorobenzene, 1-�chloro-�2-(1-�methylpropyl) �benzene, 1- �chloro- �3-(1-�methylpropyl)�benzene, 1- �chloro- �4-(1-�meth-
ylpropyl)�benzene, 1-�chloro-�2-(2- �methylpropyl) �benzene, -chloro-�3-(2- �methylpropyl) �benzene, 1- �chloro-�4-(2- �methylpro-
pyl)�benzene, 4-�t-�butyl-�1-�chlorobenzene,�
2-�chloroaniline, 3-�chloroaniline, 4-�chloroaniline, 2- �chloro-�3-�methylaniline, 2-�chloro-�4-�methylaniline, 2-�chloro- �5- �methyl-
aniline, 2-�chloro-�6-�methylaniline, 3-�chloro-�2- �methylaniline, 3-�chloro-�4-�methylaniline, 3-�chloro-�5-�methylaniline, 3- �chloro-
6-�methylaniline, 4- �chloro- �2-�methylaniline, 4- �chloro-�3-�methylaniline, 2-�chloro-�3-�ethylaniline, 2- �chloro- �4-�ethylaniline, 2-
chloro- �5- �ethylaniline, 2-�chloro-�6- �ethylaniline, 3-�chloro- �2-�ethylaniline, 3-�chloro- �4-�ethylaniline, 3-�chloro-�5-�ethylaniline, 3-
chloro- �6- �ethylaniline, 4- �chloro-�2-�ethylaniline, 4- �chloro- �3- �ethylaniline, �
2-�chloro- �3-�propylaniline, 2-�chloro-�4- �propylaniline, 2-�chloro-�5-�propylaniline, 2-�chloro-�6-�propylaniline, 3-�chloro-�2-�propy-
laniline, 3-�chloro-�4- �propylaniline, 3- �chloro- �5-�propylaniline, 3-�chloro-�6- �propylaniline, 4- �chloro-�2-�propylaniline, 4-�chloro-
3-�propylaniline, 2-�chloro-�3-�isopropylaniline, 2-�chloro-�4-�isopropylaniline, 2-�chloro-�5-�isopropylaniline, 2-�chloro-�6-�isopro-
pylaniline, 3- �chloro- �2- �isopropylaniline, 3-�chloro-�4-�isopropylaniline, 3-�chloro- �5-�isopropylaniline, 3-�chloro-�6-�isopropy-
laniline, 4-�chloro- �2-�isopropylaniline, 4-�chloro-�3-�isopropylaniline, 2-�chloro-�3-�butylaniline, 2-�chloro-�4-�butylaniline, 2-�chlo-
ro- �5-�butylaniline,� 2-�chloro-�6-�butylaniline, 3-�chloro- �2-�butylaniline, 3-�chloro-�4-�butylaniline, 3-�chloro- �5-�butylaniline, 3-�chlo-
ro- �6-�butylaniline, 4- �chloro- �2-�butylaniline, 4-�chloro-�3-�butylaniline, , �
2-�chloro- �3-�t-�butylaniline, 2- �chloro-�4- �t-�butylaniline, 2- �chloro-�5- �t- �butylaniline, 2-�chloro- �6-�t-�butylaniline, 3-�chloro-�2-�t-�buty-
laniline, 3-�chloro-�4- �t-�butylaniline, 3- �chloro- �5-�t-�butylaniline, 3-�chloro-�6-�t-�butylaniline, 4- �chloro- �2-�t-�butylaniline, 4- �chloro-
3-�t-�butylaniline, �
1-�chloro-�2-�fluorobenzene, 1-�chloro- �3- �fluorobenzene, 1-�chloro-�4-�fluorobenzene, 1- �chloro-�2,3-�difluorobenzene, 1- �chloro-
2,4- �difluorobenzene, 1- �chloro- �2,5-�difluorobenzene, 1-�chloro- �2,6- �difluorobenzene, 1-�chloro- �3,4-�difluorobenzene, 1-�chlo-
ro- �3,5- �difluorobenzene, 1- �chloro-�3,6-�difluorobenzene, ,�
2-�chloro- �3-�fluoroaniline, 2- �chloro-�4- �fluoroaniline, 2-�chloro-�5-�fluoroaniline, 2-�chloro- �6-�fluoroaniline, 3- �chloro-�2- �fluoro-
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aniline, 3-�chloro- �4-�fluoroaniline, 3- �chloro-�5- �fluoroaniline, 3-�chloro-�6-�fluoroaniline, 4-�chloro-�2-�fluoroaniline, 4-�chloro-�3-
fluoroaniline, �
1-�chloro-�2-(trifluoromethyl)�benzene, 1- �chloro- �3-(trifluoromethyl) �benzene, 1-�chloro-�4-(trifluoromethyl)�benzene, 1-�chlo-
ro- �2,3- �bis�(trifluoromethyl)�benzene, 1- �chloro- �2,4-�bis�(trifluoromethyl) �benzene, 1-�chloro- �2,5-�bis �(trifluoromethyl)�benzene,
1-�chloro-�2,6- �bis�(trifluoromethyl)�benzene, 1-�chloro- �3,4-�bis�(trifluoromethyl) �benzene, 1-�chloro-�3,5-�bis�(trifluoromethyl)
benzene, 1- �chloro- �3,6-�bis�(trifluoromethyl)�benzene, �
2-�chloro- �3-(trifluoromethyl) �aniline, 2-�chloro-�4-(trifluoromethyl) �aniline, 2-�chloro-�5-(trifluoromethyl)�aniline, 2- �chloro- �6-(tri-
fluoromethyl)�aniline, 3- �chloro- �2-(trifluoromethyl)�aniline, 3-�chloro- �4-(trifluoromethyl)�aniline, 3-�chloro-�5-(trifluoromethyl)
aniline, 3-�chloro- �6-(trifluoromethyl) �aniline, 4- �chloro- �2-(trifluoromethyl)�aniline, 4-�chloro-�3-(trifluoromethyl) �aniline,�
1-�chloro- �2-�cyclopropylbenzene, 1-�chloro-�3- �cyclopropylbenzene, 1-�chloro-�4-�cyclopropylbenzene, 1-�chloro- �2,3-�dicyclo-
propylbenzene, 1-�chloro-�2,4-�dicyclopropylbenzene,� 1-�chloro-�2,5-�dicyclopropylbenzene, 1-�chloro-�2,6-�dicyclopropylben-
zene, 1-�chloro-�3,4-�dicyclopropylbenzene, 1-�chloro-�3,5-�dicyclopropylbenzene, 1-�chloro-�3,6-�dicyclopropylbenzene, 1-
chloro- �4,5- �dicyclopropylbenzene, 1- �chloro-�4,6-�dicyclopropylbenzene,�
2-�chloro- �3-�cyclopropylaniline, 2- �chloro-�4-�cyclopropylaniline, 2-�chloro- �5-�cyclopropylaniline, 2- �chloro-�6-�cyclopropy-
laniline, 3-�chloro-�2- �cyclopropylaniline, 3- �chloro- �4- �cyclopropylaniline, 3- �chloro- �5- �cyclopropylaniline, 3- �chloro- �6- �cyclopro-
pylaniline, 4- �chloro-�2- �cyclopropylaniline, 4- �chloro-�3-�cyclopropylaniline, �
1-�chloro- �2- �cyclobutylbenzene, 1-�chloro- �3- �cyclobutylbenzene, 1- �chloro- �4- �cyclobutylbenzene, 1- �chloro-�2,3-�dicyclobutyl-
benzene, 1-�chloro-�2,4-�dicyclobutylbenzene, 1-�chloro- �2,5-�dicyclobutylbenzene, 1-�chloro- �2,6- �dicyclobutylbenzene, 1-
chloro- �3,4- �dicyclobutylbenzene, 1-�chloro-�3,5-�dicyclobutylbenzene, 1-�chloro-�3,6-�dicyclobutylbenzene, �
2-�chloro-�3-�cyclobutylaniline, 2- �chloro- �4- �cyclobutylaniline, 2-�chloro-�5-�cyclobutylaniline, 2- �chloro-�6-�cyclobutylaniline, 3-
chloro- �2-�cyclobutylaniline, 3- �chloro-�4- �cyclobutylaniline, 3- �chloro- �5-�cyclobutylaniline, 3-�chloro- �6-�cyclobutylaniline, 4-
chloro- �2- �cyclobutylaniline, 4- �chloro- �3-�cyclobutylaniline, �
1-�chloro-�2-�cyclopentylbenzene, 1-�chloro-�3-�cyclopentylbenzene, 1-�chloro-�4-�cyclopentylbenzene, 1-�chloro-�2,3-�dicy-
clopentylbenzene, 1-�chloro- �2,4- �dicyclopentylbenzene, 1- �chloro-�2,5-�dicyclopentylbenzene, 1- �chloro-�2,6-�dicyclopentyl-
benzene, 1- �chloro- �3,4-�dicyclopentylbenzene, 1- �chloro- �3,5-�dicyclopentylbenzene, 1-�chloro-�3,6-�dicyclopentylbenzene,�
2-�chloro- �3- �cyclopentylaniline, 2- �chloro- �4- �cyclopentylaniline, 2-�chloro-�5-�cyclopentylaniline, 2- �chloro-�6-�cyclopenty-
laniline, 3-�chloro- �2-�cyclopentylaniline, 3-�chloro- �4- �cyclopentylaniline, 3-�chloro- �5- �cyclopentylaniline, 3-�chloro-�6- �cy-
clopentylaniline, 4-�chloro-�2- �cyclopentylaniline, 4- �chloro- �3-�cyclopentylaniline,�
1-�chloro- �2-�cyclohexylbenzene, 1- �chloro-�3-�cyclohexylbenzene, � 1- �chloro- �4-�cyclohexylbenzene, 1- �chloro-�2,3-�dicyclohex-
ylbenzene, 1-�chloro-�2,4- �dicyclohexylbenzene, 1- �chloro- �2,5-�dicyclohexylbenzene, 1- �chloro-�2,6-�dicyclohexylbenzene, 1-
chloro- �3,4- �dicyclohexylbenzene, 1-�chloro- �3,5- �dicyclohexylbenzene, 1-�chloro-�3,6-�dicyclohexylbenzene,�
2-�chloro-�3-�cyclohexylaniline, 2-�chloro-�4-�cyclohexylaniline, 2-�chloro-�5-�cyclohexylaniline, 2- �chloro- �6- �cyclohexylaniline, 3-
chloro- �2-�cyclohexylaniline, 3- �chloro-�4- �cyclohexylaniline, 3- �chloro-�5-�cyclohexylaniline, 3-�chloro-�6-�cyclohexylaniline, 4-
chloro- �2- �cyclohexylaniline, 4- �chloro-�3- �cyclohexylaniline, �
2-�chlorophenol, 3- �chlorophenol, 4- �chlorophenol, 1- �chloro-�2,3-�dihydroxybenzene, 1- �chloro-�2,4-�dihydroxybenzene, 1-
chloro- �2,5-�dihydroxybenzene, 1- �chloro-�2,6-�dihydroxybenzene, 1-�chloro-�3,4-�dihydroxybenzene, 1-�chloro- �3,5-�dihydroxy-
benzene,�
2-�amino-�3-�chlorophenol, 2-�amino-�4-�chlorophenol, 2-�amino-�5-�chlorophenol, 2-�amino-�6-�chlorophenol, 3-�amino-�4-�chlo-
rophenol, 3- �amino- �5- �chlorophenol, 3- �amino- �6- �chlorophenol, 4- �amino-�3-�chlorophenol,�
2-�chloro- �5-�methylphenol, 3-�chloro-�5- �methylphenol, 4-�chloro-�5-�methylphenol, 2- �chloro-�3,4-�dihydroxytoluene, 2- �chloro-
3,5- �dihydroxytoluene, 2-�chloro-�3,6-�dihydroxytoluene, 3- �chloro-�2,4-�dihydroxytoluene, 3-�chloro- �2,5-�dihydroxytoluene, 3-
chloro- �2,6- �dihydroxytoluene, �
2-�amino- �3- �chloro-�4-�methylphenol, 2-�amino-�4- �chloro-�5-�methylphenol, 2-�amino-�5- �chloro-�6-�methylphenol, 2-�amino-�6-
chloro- �3-�methylphenol, 3- �amino- �4- �chloro-�5- �methylphenol, 3- �amino-�5-�chloro-�6-�methylphenol, 3-�amino-�6-�chloro-�2-�meth-
ylphenol, 4-�amino-�3- �chloro-�5- �methylphenol,�
2-�chloroanisole, 3- �chloroanisole, 4-�chloroanisole, 1-�chloro-�2,3-�dimethoxybenzene, 1- �chloro- �2,4-�dimethoxybenzene, 1-
chloro- �2,5- �dimethoxybenzene, 1-�chloro-�2,6-�dimethoxybenzene, 1-�chloro- �3,4-�dimethoxybenzene, 1-�chloro-�3,5-�dimeth-
oxybenzene, �
2-�amino-�3-�chloroanisole, 2- �amino- �4- �chloroanisole, 2-�amino-�5-�chloroanisole, 2- �amino-�6-�chloroanisole, 3- �amino-�2-�chlo-
roanisole, 3-�amino- �4- �chloroanisole, 3- �amino- �5- �chloroanisole, 3- �amino-�6-�chloroanisole, 4-�amino-�2- �chloroanisole, 4-�ami-
no-�3-�chloroanisole, 4-�amino-�5-�chloroanisole, 4-�amino-�6-�chloroanisole,�
1-�chloro- �2-�ethoxybenzene, 1- �chloro-�3- �ethoxybenzene,� 1-�chloro-�4- �ethoxybenzene, 1- �chloro- �2,3-�diethoxybenzene, 1-
chloro- �2,4- �diethoxybenzene, 1-�chloro-�2,5-�diethoxybenzene, 1-�chloro-�2,6-�diethoxybenzene, 1- �chloro- �3,4-�diethoxyben-
zene, 1-�chloro- �3,5-�diethoxybenzene, �
2-�chloro-�3-�ethoxyaniline, 2- �chloro- �4- �ethoxyaniline, 2- �chloro-�5-�ethoxyaniline, 2- �chloro-�6-�ethoxyaniline, 3-�chloro- �2-
ethoxyaniline, 3-�chloro-�4- �ethoxyaniline, 3-�chloro-�5-�ethoxyaniline, 3- �chloro-�6-�ethoxyaniline, 4- �chloro- �2-�ethoxyaniline, 4-
chloro- �3- �ethoxyaniline, 4- �chloro- �5- �ethoxyaniline, 4- �chloro-�6-�ethoxyaniline,�
1-�chloro-�2-�propoxybenzene, 1- �chloro- �3- �propoxybenzene, 1-�chloro-�4-�propoxybenzene, 1-�chloro- �2,3-�dipropoxyben-
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zene, 1-�chloro-�2,4- �dipropoxybenzene, 1-�chloro-�2,5- �dipropoxybenzene, 1- �chloro-�2,6- �dipropoxybenzene, 1- �chloro- �3,4-
dipropoxybenzene, 1-�chloro-�3,5-�dipropoxybenzene,�
2-�chloro- �3-�propoxyaniline, 2-�chloro-�4- �propoxyaniline, 2-�chloro-�5-�propoxyaniline, 2- �chloro- �6-�propoxyaniline, 3- �chloro- �2-
propoxyaniline, 3-�chloro- �4-�propoxyaniline, 3-�chloro-�5-�propoxyaniline, 3- �chloro-�6-�propoxyaniline, 4-�chloro-�2- �propoxy-
aniline, 4-�chloro- �3- �propoxyaniline, 4- �chloro-�5- �propoxyaniline, 4-�chloro-�6-�propoxyaniline,�
1-�chloro- �2-�butoxybenzene, 1-�chloro-�3-�butoxybenzene, 1-�chloro-�4-�butoxybenzene, 1-�chloro- �2,3-�dibutoxybenzene, 1-
chloro- �2,4- �dibutoxybenzene, 1-�chloro-�2,5-�dibutoxybenzene, 1-�chloro-�2,6-�dibutoxybenzene, 1- �chloro- �3,4-�dibutoxyben-
zene, 1- �chloro- �3,5-�dibutoxybenzene, �
2-�chloro- �3-�butoxyaniline, 2-�chloro-�4- �butoxyaniline, 2- �chloro- �5-�butoxyaniline, 2-�chloro-�6-�butoxyaniline, 3-�chloro-�2-�bu-
toxyaniline, 3- �chloro-�4- �butoxyaniline, 3- �chloro-�5-�butoxyaniline, 3- �chloro- �6-�butoxyaniline, 4- �chloro-�2- �butoxyaniline, 4-
chloro- �3- �butoxyaniline, 4- �chloro- �5- �butoxyaniline, 4-�chloro-�6-�butoxyaniline,�
1-�chloro-�2- �t-�butoxybenzene, 1-�chloro- �3- �t-�butoxybenzene, 1-�chloro- �4-�t- �butoxybenzene, 1- �chloro-�2,3-�di-�t-�butoxyben-
zene, 1- �chloro-�2,4- �di-�t-�butoxybenzene, 1- �chloro-�2,5-�di-�t-�butoxybenzene, 1-�chloro-�2,6-�di- �t-�butoxybenzene, 1-�chloro-
3,4- �di-�t-�butoxybenzene, 1-�chloro-�3,5-�di-�t-�butoxybenzene,�
2-�chloro- �3-�t-�butoxyaniline, 2-�chloro-�4- �t-�butoxyaniline, 2-�chloro- �5-�t-�butoxyaniline, 2-�chloro- �6- �t-�butoxyaniline,� 3- �chloro- �2-
t-�butoxyaniline, 3-�chloro-�4- �t-�butoxyaniline, 3-�chloro- �5-�t-�butoxyaniline, 3- �chloro-�6- �t-�butoxyaniline, 4-�chloro-�2-�t-�butoxy-
aniline, 4-�chloro- �3- �t- �butoxyaniline, 4- �chloro- �5-�t-�butoxyaniline, 4-�chloro- �6-�t-�butoxyaniline, �
1-�chloro- �2-�phenoxybenzene, 1- �chloro-�3- �phenoxybenzene, 1-�chloro- �4-�phenoxybenzene, 1-�chloro- �2,3-�diphenoxyben-
zene, 1-�chloro- �2,4-�diphenoxybenzene, 1- �chloro-�2,5-�diphenoxybenzene, 1-�chloro-�2,6-�diphenoxybenzene, 1-�chloro-�3,4-
diphenoxybenzene, 1- �chloro- �3,5- �diphenoxybenzene, �
2-�chloro- �3-�phenoxyaniline, 2-�chloro-�4-�phenoxyaniline, 2-�chloro- �5-�phenoxyaniline, 2-�chloro-�6-�phenoxyaniline, 3-�chloro-
2-�phenoxyaniline, 3- �chloro-�4- �phenoxyaniline, 3-�chloro-�5-�phenoxyaniline, 3-�chloro- �6-�phenoxyaniline, 4-�chloro-�2-�phe-
noxyaniline, 4- �chloro- �3-�phenoxyaniline, 4-�chloro-�5-�phenoxyaniline, 4- �chloro- �6- �phenoxyaniline, �
2-�chlorothiophenol, 3-�chlorothiophenol, 4- �chlorothiophenol, 1-�chloro-�2,3-�dimercaptobenzene, 1- �chloro-�2,4-�dimercapto-
benzene, 1-�chloro- �2,5-�dimercaptobenzene, 1-�chloro- �2,6-�dimercaptobenzene, 1-�chloro-�3,4-�dimercaptobenzene, 1-�chlo-
ro- �3,5- �dimercaptobenzene, �
2-�amino-�3- �chlorothiophenol, 2-�amino- �4- �chlorothiophenol, 2-�amino-�5-�chlorothiophenol, 2-�amino-�6-�chlorothiophenol, 3-
amino-�4- �chlorothiophenol, 3- �amino-�5-�chlorothiophenol, 3-�amino-�6-�chlorothiophenol, 4-�amino-�3- �chlorothiophenol, �
2-�chlorothioanisole, 3-�chlorothioanisole, 4- �chlorothioanisole, 1- �chloro-�2,3-(dimethylthio) �benzene, 1-�chloro-�2,4-(dimeth-
ylthio)�benzene, 1-�chloro-�2,5-(dimethylthio)�benzene, 1- �chloro-�2,6-(dimethylthio)�benzene, 1-�chloro-�3,4-(dimethylthio)
benzene, 1- �chloro- �3,5-(dimethylthio)�benzene, �
2-�amino-�3-�chlorothioanisole, 2-�amino- �4-�chlorothioanisole, 2-�amino-�5-�chlorothioanisole, 2- �amino- �6- �chlorothioanisole, 3-
amino-�4- �chlorothioanisole, 3- �amino- �5- �chlorothioanisole, 3-�amino-�6-�chlorothioanisole, 4-�amino-�3-�chlorothioanisole,�
1-�chloro- �2-�ethylthiobenzene, 1-�chloro- �3-�ethylthiobenzene, 1- �chloro-�4-�ethylthiobenzene, 1-�chloro-�2,3-(diethylthio)�ben-
zene, 1- �chloro- �2,4-(diethylthio)�benzene, 1-�chloro- �2,5-(diethylthio)�benzene, 1-�chloro-�2,6-(diethylthio)�benzene, � 1-�chloro-
3,4-(diethylthio)�benzene, 1- �chloro-�3,5-(diethylthio)�benzene,�
2-�amino-�3-�chloro-�1,-ethylthiobenzene, 2-�amino-�4-�chloro-�1,-ethylthiobenzene, 2-�amino-�5-�chloro-�1,-ethylthiobenzene, 2-
amino-�6-�chloro-�1,-ethylthiobenzene, 3-�amino-�4-�chloro- �1,-ethylthiobenzene, 3-�amino-�5-�chloro-�1,-ethylthiobenzene, 3-
amino-�6- �chloro- �1,-ethylthiobenzene, 4- �amino- �3-�chloro- �1,-ethylthiobenzene,�
1-�chloro-�2-�phenylthiobenzene, 1-�chloro- �3- �phenylthiobenzene, 1-�chloro- �4-�phenylthiobenzene, 1-�chloro- �2,3-(diphenylth-
io)�benzene, 1-�chloro- �2,4-(diphenylthio)�benzene, 1- �chloro-�2,5-(diphenylthio)�benzene, 1-�chloro-�2,6-(diphenylthio)�ben-
zene, 1- �chloro- �3,4-(diphenylthio)�benzene, 1-�chloro-�3,5-(diphenylthio) �benzene,�
2-�amino- �3-�chloro-�1,-phenylthiobenzene, 2-�amino-�4-�chloro-�1,-phenylthiobenzene, 2-�amino-�5-�chloro- �1,-phenylthioben-
zene, 2-�amino-�6-�chloro-�1,-phenylthiobenzene, 3-�amino-�4-�chloro-�1,-phenylthiobenzene, 3-�amino-�5-�chloro-�1,-phenylth-
iobenzene, 3-�amino- �6-�chloro-�1,-phenylthiobenzene, 4- �amino-�3-�chloro- �1,-phenylthiobenzene,�
1-�chloro-�2-(methylamino)�benzene, 1-�chloro-�3-(methylamino)�benzene, 1-�chloro- �4-(methylamino)�benzene, 1-�chloro-�2,3-
di�(methylamino)�benzene, 1-�chloro-�2,4- �di�(methylamino) �benzene, 1-�chloro- �2,5-�di�(methylamino) �benzene, 1-�chloro-�2,6-�di
(methylamino)�benzene, 1-�chloro-�3,4-�di�(methylamino)�benzene, 1-�chloro- �3,5-�di�(methylamino)�benzene, 1- �chloro-�3,6- �di
(methylamino)�benzene, 1-�chloro-�4,5-�di �(methylamino) �benzene, 1-�chloro-�4,6-�di �(methylamino) �benzene, �
3-�chloro-�2-(methylamino)�aniline, 4- �chloro- �2-(methylamino)�aniline, 5-�chloro-�2-(methylamino) �aniline, 6- �chloro- �2-(methyl-
amino)�aniline, 2- �chloro- �3-(methylamino)�aniline, 4- �chloro- �3-(methylamino)�aniline, 5-�chloro- �3-(methylamino)�aniline, 6-
chloro- �3-(methylamino) �aniline, 2-�chloro- �4-(methylamino) �aniline, 3-�chloro-�4-(methylamino) �aniline, �
1-�chloro-�2-(ethylamino)�benzene, 1- �chloro- �3-(ethylamino)�benzene, 1-�chloro- �4-(ethylamino)�benzene, 1-�chloro-�2,3-�di
(ethylamino)�benzene, 1-�chloro- �2,4- �di�(ethylamino)�benzene, � 1-�chloro-�2,5- �di �(ethylamino)�benzene, 1-�chloro- �2,6-�di�(ethyl-
amino)�benzene, 1-�chloro-�3,4-�di �(ethylamino)�benzene, 1-�chloro-�3,5-�di �(ethylamino)�benzene, 1-�chloro-�3,6-�di �(ethylamino)
benzene, 1- �chloro- �4,5-�di�(ethylamino)�benzene, 1-�chloro-�4,6-�di �(ethylamino)�benzene, �
3-�chloro- �2-(ethylamino) �aniline, 4- �chloro-�2-(ethylamino) �aniline, 5-�chloro-�2-(ethylamino)�aniline, 6-�chloro-�2-(ethylamino)
aniline, 2-�chloro-�3-(ethylamino) �aniline, 4-�chloro-�3-(ethylamino)�aniline, 5-�chloro-�3-(ethylamino) �aniline, 6-�chloro-�3-(ethyl-
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amino)�aniline, 2- �chloro- �4-(ethylamino) �aniline, 3-�chloro- �4-(ethylamino) �aniline,�
1-�chloro- �2-(dimethylamino)�benzene, 1- �chloro-�3-(dimethylamino) �benzene, 1-�chloro-�4-(dimethylamino)�benzene, 1-�chlo-
ro- �2,3- �bis�(dimethylamino)�benzene, 1-�chloro- �2,4-�bis�(dimethylamino) �benzene, 1- �chloro- �2,5-�bis �(dimethylamino)�ben-
zene, 1- �chloro-�2,6-�bis �(dimethylamino) �benzene, 1- �chloro-�3,4-�bis�(dimethylamino) �benzene, 1-�chloro- �3,5-�bis�(dimethyl-
amino)�benzene, 1-�chloro- �3,6- �bis�(dimethylamino)�benzene, 1- �chloro- �4,5-�bis �(dimethylamino) �benzene, 1-�chloro-�4,6-�bis
(dimethylamino)�benzene,�
3-�chloro-�2-(dimethylamino)�aniline, 4-�chloro- �2-(dimethylamino)�aniline, 5-�chloro-�2-(dimethylamino)�aniline, 6-�chloro-
2-(dimethylamino) �aniline, 2-�chloro- �3-(dimethylamino) �aniline, 4- �chloro- �3-(dimethylamino)�aniline, 5-�chloro-�3-(dimethyl-
amino)�aniline, 6-�chloro- �3-(dimethylamino) �aniline, 2- �chloro-�4-(dimethylamino)�aniline, 3-�chloro-�4-(dimethylamino)�aniline, �
1-�chloro- �2-(cyclohexylamino)�benzene, 1-�chloro- �3-(cyclohexylamino)�benzene, 1-�chloro- �4-(cyclohexylamino) �benzene,
1-�chloro-�2,3- �di �(cyclohexylamino) �benzene, 1-�chloro-�2,4- �di�(cyclohexylamino) �benzene, 1-�chloro-�2,5-�di�(cyclohexylamino)
benzene, 1- �chloro-�2,6-�di�(cyclohexylamino) �benzene, 1-�chloro-�3,4-�di�(cyclohexylamino) �benzene, 1-�chloro-�3,5-�di�(cy-
clohexylamino)�benzene, 1-�chloro- �3,6-�di�(cyclohexylamino) �benzene, � 1- �chloro- �4,5-�di�(cyclohexylamino) �benzene, 1- �chlo-
ro- �4,6- �di �(cyclohexylamino) �benzene, �
3-�chloro- �2-(cyclohexylamino) �aniline, 4- �chloro-�2-(cyclohexylamino)�aniline, 5-�chloro-�2-(cyclohexylamino)�aniline, 6-�chlo-
ro- �2-(cyclohexylamino) �aniline, 2-�chloro-�3-(cyclohexylamino)�aniline, 4- �chloro-�3-(cyclohexylamino) �aniline, 5- �chloro-
3-(cyclohexylamino)�aniline, 6-�chloro-�3-(cyclohexylamino) �aniline, 2- �chloro- �4-(cyclohexylamino)�aniline, 3-�chloro-�4-(cy-
clohexylamino)�aniline,�
2-�chloro-�1-(methoxycarbonylamino)�benzene, 3- �chloro-�1-(methoxycarbonylamino)�benzene, 4-�chloro-�1-(methoxycarbo-
nylamino)�benzene, 3- �chloro-�1,2-�di �(methoxycarbonylamino)�benzene, 4- �chloro-�1,2-�di�(methoxycarbonylamino)�benzene,
2-�chloro-�1,3-�di �(methoxycarbonylamino)�benzene, 4-�chloro- �1,3- �di �(methoxycarbonylamino) �benzene, 5-�chloro-�1,3-�di
(methoxycarbonylamino)�benzene, 2- �chloro-�1,4-�di �(methoxycarbonylamino)�benzene, 3-�chloro-�1,4-�di�(methoxycarbo-
nylamino)�benzene,�
2-�chloro-�1-(ethoxycarbonylamino)�benzene, 3-�chloro- �1-(ethoxycarbonylamino) �benzene, 4-�chloro- �1-(ethoxycarbo-
nylamino)�benzene, 3- �chloro- �1,2- �di �(ethoxycarbonylamino) �benzene, 4- �chloro- �1,2- �di �(ethoxycarbonylamino) �benzene, 2-
chloro- �1,3- �di�(ethoxycarbonylamino)�benzene, 4-�chloro-�1,3-�di�(ethoxycarbonylamino)�benzene, 5-�chloro- �1,3-�di�(ethoxy-
carbonylamino)�benzene, 2-�chloro- �1,4-�di �(ethoxycarbonylamino)�benzene, 3-�chloro-�1,4-�di�(ethoxycarbonylamino) �ben-
zene,�
2-�chloro- �1-(t-�butoxycarbonylamino) �benzene, 3-�chloro-�1-(t-�butoxycarbonylamino)�benzene, 4-�chloro- �1-(t-�butoxycarbo-
nylamino)�benzene, 3-�chloro-�1,2-�di�(t- �butoxycarbonylamino) �benzene, 4-�chloro- �1,2-�di �(t- �butoxycarbonylamino)�benzene,
2-�chloro- �1,3- �di�(t- �butoxycarbonylamino)�benzene, 4- �chloro- �1,3- �di�(t-�butoxycarbonylamino)�benzene, 5-�chloro-�1,3-�di�(t-�bu-
toxycarbonylamino)�benzene, 2-�chloro- �1,4-�di�(t- �butoxycarbonylamino)�benzene, 3- �chloro-�1,4- �di �(t- �butoxycarbonylamino)
benzene,�
2-�chloro- �1-(benzyloxycarbonylamino)�benzene, 3-�chloro-�1-(benzyloxycarbonylamino)�benzene, 4-�chloro-�1-(benzyloxy-
carbonylamino)�benzene, 3-�chloro- �1,2-�di�(benzyloxycarbonylamino) �benzene,� 4-�chloro-�1,2-�di �(benzyloxycarbonylamino)
benzene, 2-�chloro- �1,3- �di�(benzyloxycarbonylamino) �benzene, 4- �chloro- �1,3-�di�(benzyloxycarbonylamino) �benzene, 5-�chlo-
ro- �1,3- �di �(benzyloxycarbonylamino) �benzene, 2-�chloro-�1,4-�di �(benzyloxycarbonylamino)�benzene, 3-�chloro-�1,4-�di �(benzy-
loxycarbonylamino)�benzene, �
2-�chloro-�1-(p- �methoxyphenoxycarbonylamino)�benzene, 3-�chloro-�1-(p-�methoxyphenoxycarbonylamino)�benzene, 4-
chloro- �1-(p-�methoxyphenoxycarbonylamino)�benzene, 3- �chloro- �1,2- �di�(p- �methoxyphenoxycarbonylamino) �benzene, 4-
chloro- �1,2-�di �(p- �methoxyphenoxycarbonylamino) �benzene, 2- �chloro-�1,3-�di�(p-�methoxyphenoxycarbonylamino)�benzene,
4-�chloro-�1,3- �di �(p-�methoxyphenoxycarbonylamino) �benzene, 5-�chloro-�1,3-�di�(p- �methoxyphenoxycarbonylamino)�ben-
zene, 2-�chloro-�1,4- �di �(p- �methoxyphenoxycarbonylamino)�benzene, 3-�chloro-�1,4-�di �(p-�methoxyphenoxycarbonylamino)
benzene,�
2-�chloro- �1-(acetylamino) �benzene, 3-�chloro- �1-(acetylamino) �benzene, 4-�chloro- �1-(acetylamino) �benzene, 3- �chloro- �1,2-�di
(acetylamino)�benzene, 4-�chloro-�1,2- �di �(acetylamino)�benzene, 2-�chloro- �1,3- �di�(acetylamino) �benzene, 4-�chloro-�1,3-�di
(acetylamino)�benzene, 5-�chloro-�1,3- �di �(acetylamino)�benzene, 2-�chloro- �1,4- �di�(acetylamino) �benzene, 3-�chloro-�1,4-�di
(acetylamino)�benzene, �
2-�chloro- �1-(trimethylacetylamino) �benzene, 3- �chloro-�1-(trimethylacetylamino) �benzene, 4- �chloro-�1-(trimethylacetylami-
no)�benzene, 3- �chloro-�1,2-�di �(trimethylacetylamino) �benzene, 4-�chloro-�1,2- �di�(trimethylacetylamino)�benzene, 2-�chloro-
1,3- �di�(trimethylacetylamino)�benzene, 4-�chloro-�1,3-�di�(trimethylacetylamino)�benzene, 5-�chloro-�1,3-�di�(trimethyl-
acetylamino)�benzene, 2- �chloro-�1,4-�di �(trimethylacetylamino)�benzene, 3- �chloro-�1,4-�di�(trimethylacetylamino) �benzene,�
2-�chloro- �1-(benzoylamino)�benzene, 3-�chloro-�1-(benzoylamino)�benzene, 4-�chloro- �1-(benzoylamino)�benzene, 3-�chloro-
1,2- �di �(benzoylamino)�benzene, 4-�chloro-�1,2- �di�(benzoylamino) �benzene, 2-�chloro- �1,3-�di �(benzoylamino)�benzene, 4-�chlo-
ro- �1,3- �di�(benzoylamino)�benzene, 5-�chloro- �1,3-�di �(benzoylamino) �benzene, 2- �chloro- �1,4-�di�(benzoylamino) �benzene, 3-
chloro- �1,4- �di�(benzoylamino) �benzene, �
2-�chloro-�1-(p-�methoxybenzoylamino) �benzene, 3- �chloro- �1-(p-�methoxybenzoylamino)�benzene, 4-�chloro- �1-(p-�methoxy-
benzoylamino)�benzene, 3-�chloro- �1,2-�di�(p- �methoxybenzoylamino)�benzene, 4- �chloro-�1,2- �di �(p-�methoxybenzoylamino)
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benzene, 2-�chloro- �1,3-�di�(p- �methoxybenzoylamino)�benzene, 4-�chloro- �1,3-�di �(p- �methoxybenzoylamino)�benzene, 5-�chlo-
ro- �1,3- �di�(p-�methoxybenzoylamino)�benzene, 2-�chloro-�1,4-�di�(p- �methoxybenzoylamino)�benzene, 3-�chloro-�1,4-�di�(p-�meth-
oxybenzoylamino)�benzene,�
2-�chloro-�1-(benzenesulfonylamino)�benzene, 3- �chloro-�1-(benzenesulfonylamino)�benzene, 4- �chloro-�1-(benzenesulfo-
nylamino)�benzene, 3-�chloro- �1,2-�di�(benzenesulfonylamino) �benzene, 4-�chloro-�1,2- �di�(benzenesulfonylamino) �benzene,
2-�chloro-�1,3-�di �(benzenesulfonylamino)�benzene, 4-�chloro-�1,3-�di �(benzenesulfonylamino)�benzene, 5-�chloro-�1,3-�di �(ben-
zenesulfonylamino)�benzene, 2-�chloro- �1,4- �di �(benzenesulfonylamino) �benzene, 3-�chloro-�1,4-�di�(benzenesulfonylamino)
benzene,�
2-�chloro-�1-(methanesulfonylamino)�benzene, 3- �chloro-�1-(methanesulfonylamino)�benzene, 4- �chloro-�1-(methanesulfo-
nylamino)�benzene, 3- �chloro- �1,2- �di�(methanesulfonylamino)�benzene, 4-�chloro-�1,2-�di�(methanesulfonylamino)�benzene,
2-�chloro-�1,3- �di �(methanesulfonylamino) �benzene, 4-�chloro-�1,3-�di�(methanesulfonylamino)�benzene, 5- �chloro-�1,3-�di
(methanesulfonylamino)�benzene, 2- �chloro-�1,4-�di �(methanesulfonylamino)�benzene, 3- �chloro-�1,4-�di �(methanesulfo-
nylamino)�benzene,�
2-�chlorobenzylamine, 3- �chlorobenzylamine, 4-�chlorobenzylamine, 2-�chlorophenethylamine, 3-�chlorophenethylamine,
4-�chlorophenethylamine, 3-(2-�chlorophenyl)- �1,-propylamine, 3-(3-�chlorophenyl)- �1,-propylamine, 3-(4- �chlorophenyl)-
1,-propylamine, 3-(2-�chlorophenyl)-�2- �propylamine, 3-(3-�chlorophenyl)-�2-�propylamine, 3-(4-�chlorophenyl)- �2-�pro-
pylamine, 4-(2- �chlorophenyl)- �1,-butylamine, 4-(3-�chlorophenyl)- �1,-butylamine, 4-(4- �chlorophenyl)-�1,-butylamine,�
2-�chlorobenzaldehyde, 3-�chlorobenzaldehyde, 4-�chlorobenzaldehyde, 1- �chloro-�2,3-�diformylbenzene, 1-�chloro-�2,4-�di-
formylbenzene, 1-�chloro-�2,5-�diformylbenzene, 1-�chloro-�2,6-�diformylbenzene, �
2-�chloroacetophenone, 3- �chloroacetophenone, 4-�chloroacetophenone, 1-�chloro-�2,3-�diacetylbenzene, 1-�chloro- �2,4-
diacetylbenzene,� 1-�chloro- �2,5-�diacetylbenzene, 1-�chloro-�2,6-�diacetylbenzene,�
1-�chloro- �2-(trifluoroacetyl)�benzene, 1-�chloro-�3-(trifluoroacetyl) �benzene, 1-�chloro- �4-(trifluoroacetyl) �benzene, 1-�chloro-
2,3- �bis�(trifluoroacetyl)�benzene, 1-�chloro-�2,4-�bis�(trifluoroacetyl)�benzene, 1-�chloro-�2,5-�bis �(trifluoroacetyl) �benzene, 1-
chloro- �2,6- �bis �(trifluoroacetyl) �benzene, �
1-�carbamoyl- �2- �chlorobenzene, 1-�carbamoyl3- �chlorobenzene, 1- �carbamoyl- �4-�chlorobenzene, 1,2- �dicarbamoyl3-�chlo-
robenzene, 1,2- �dicarbamoyl-�4- �chlorobenzene, 1,3-�dicarbamoyl- �2-�chlorobenzene, 1,3- �dicarbamoyl- �4-�chlorobenzene,
1,3- �dicarbamoyl5- �chlorobenzene, 1,4-�dicarbamoyl- �2-�chlorobenzene, 1,4-�dicarbamoyl3-�chlorobenzene,�
1-(N-�methylcarbamoyl)-�2- �chlorobenzene, 1-(N- �methylcarbamoyl)-�3-�chlorobenzene, 1-(N-�methylcarbamoyl)-�4-�chlo-
robenzene, 1,2- �di �(N- �methylcarbamoyl)-�3-�chlorobenzene, 1,2- �di �(N- �methylcarbamoyl)-�4-�chlorobenzene, 1,3- �di �(N- �meth-
ylcarbamoyl)-�2- �chlorobenzene, 1,3-�di�(N- �methylcarbamoyl)-�4-�chlorobenzene, 1,3- �di �(N-�methylcarbamoyl)-�5-�chloroben-
zene, 1,4-�di �(N- �methylcarbamoyl)-�2-�chlorobenzene, 1,4-�di�(N- �methylcarbamoyl)-�3- �chlorobenzene,�
1-(N-�phenylcarbamoyl)-�2-�chlorobenzene, 1-(N- �phenylcarbamoyl)-�3-�chlorobenzene, 1-(N- �phenylcarbamoyl)-�4-�chlo-
robenzene, 1,2- �di �(N- �phenylcarbamoyl)-�3-�chlorobenzene, 1,2- �di �(N- �phenylcarbamoyl)-�4-�chlorobenzene, 1,3- �di �(N- �phe-
nylcarbamoyl)-�2-�chlorobenzene, 1,3-�di�(N- �phenylcarbamoyl)-�4-�chlorobenzene, 1,3- �di�(N- �phenylcarbamoyl)-�5- �chlo-
robenzene, 1,4- �di�(N- �phenylcarbamoyl)-�2- �chlorobenzene, 1,4-�di�(N- �phenylcarbamoyl)-�3-�chlorobenzene, �
1-(N, �N-�dimethylcarbamoyl)-�2- �chlorobenzene, 1-(N,�N-�dimethylcarbamoyl)-�3-�chlorobenzene, 1-(N, �N-�dimethylcar-
bamoyl)-�4-�chlorobenzene, 1,2-�bis �(N, �N- �dimethylcarbamoyl)-�3-�chlorobenzene, 1,2- �bis�(N, �N-�dimethylcarbamoyl)-�4-�chlo-
robenzene, 1,3- �bis�(N, �N- �dimethylcarbamoyl)- �2- �chlorobenzene, 1,3-�bis �(N, �N-�dimethylcarbamoyl)-�4-�chlorobenzene, 1,3-
bis�(N, �N-�dimethylcarbamoyl)-�5-�chlorobenzene, 1,4-�bis�(N, �N-�dimethylcarbamoyl)-�2-�chlorobenzene, 1,4-�bis�(N, �N-�dimeth-
ylcarbamoyl)-�3- �chlorobenzene,�
1-(2- �chlorophenyl) �pyrrolidine-�2,5-�dione, 1-(3-�chlorophenyl)�pyrrolidine-�2,5-�dione, 1-(4-�chlorophenyl)�pyrrolidine-�2,5-�di-
one, �
2-(2- �chlorophenyl) �isoindoline- �1,3-�dione, 2-(3-�chlorophenyl)�isoindoline-�1,3-�dione, 2-(4-�chlorophenyl)�isoindoline- �1,3-�di-
one, �
2-�chlorothiophene, 3- �chlorothiophene, 2- �chloro-�3-�formylthiophene, 3-�chloro-�2-�formylthiophene, 2- �chloro-�3-�methylthi-
ophene, 3-�chloro-�2-�methylthiophene, 3-�acetyl-�2-�chlorothiophene, 2- �acetyl- �3- �chlorothiophene,�
2-�chlorofuran, 3- �chlorofuran, 2-�chloropyrrole, 3- �chloropyrrole, 2- �chloroimidazole, 4- �chloroimidazole, 2-�chloropyridine,
3-�chloropyridine, 4-�chloropyridine,�
1-�chloronaphthalene, 2-�chloronaphthalene, 1- �chloroanthracene, 2-�chloroanthracene, 3- �chloroanthracene, 4-�chloroan-
thracene, 1- �chlorophenanthrene, 2- �chlorophenanthrene, 3-�chlorophenanthrene, 4- �chlorophenanthrene, �
1-�chlorofluorene, 2- �chlorofluorene, 3-�chlorofluorene, 4-�chlorofluorene, 4- �chloroindene, 5-�chloroindene, 6-�chloroindene,
7-�chloroindene, �
2-�chloroquinoline, 3-�chloroquinoline, 4- �chloroquinoline, 5-�chloroquinoline, 6- �chloroquinoline, 7-�chloroquinoline, 8-�chlo-
roquinoline, 1-�chloroisoquinoline, 3-�chloroisoquinoline, 4-�chloroisoquinoline, 5-�chloroisoquinoline, 6-�chloroisoquinoline,
7-�chloroisoquinoline, 8-�chloroisoquinoline,�
4-�chlorobenzo �[d]�[1,3] �dioxol, 5-�chlorobenzo �[d] �[1,3] �dioxol, 5- �chloro-�2,3- �dihydrobenzo�[b] �[1,4]�dioxin, 6-�chloro-�2,3-�dihyd-
robenzo �[b]�[1,4] �dioxin,�
2-�chlorobiphenyl, 3-�chlorobiphenyl, 4-�chlorobiphenyl, 4’-�methyl-�2-�chlorobiphenyl, 4’- �methyl-�3-�chlorobiphenyl, 4’-�methyl-
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4-�chlorobiphenyl, 4’-�ethyl- �2- �chlorobiphenyl, 4’-�ethyl-�3-�chlorobiphenyl, 4’-�ethyl-�4-�chlorobiphenyl, and compounds ob-
tained by substitution of "chloro group" in the above-�described compounds by "bromo group", "iodo group", "mesyl
group", "trifluoromethanesulfonyl group", "tosyl group", and the like. In the case of compounds having an amino group
or alkylamino group, these compounds may form salts, for example, together with a mineral acid such as hydrochloric
acid, sulfuric acid and the like.
�[0033] As these aromatic organic compounds (1), commercially available compounds may be used or those produced
by any known methods may be used.
�[0034] Specific examples of the organoboron compound (2) and the boroxine compound (3) include the following
compounds. �
phenylboronic acid, 2- �methylphenylboronic acid, 3-�methylphenylboronic acid, 4- �methylphenylboronic acid, 2,3-�dimeth-
ylphenylboronic acid, 2,4-�dimethylphenylboronic acid, 2,5-�dimethylphenylboronic acid, 2,6-�dimethylphenylboronic acid,
3,5-�dimethylphenylboronic acid, 3,4-�dimethylphenylboronic acid, 2-�ethylboronic acid, 3-�ethylboronic acid, 4-�ethylphe-
nylboronic acid, 2,3- �diethylphenylboronic acid, 2,4-�diethylphenylboronic acid, 2,5-�diethylphenylboronic acid, 2,6-�diethyl-
phenylboronic acid, 3,5-�diethylphenylboronic acid, 3,4-�diethylphenylboronic acid, 2-�ethyl-�3-�methylphenylboronic acid,
3-�ethyl-�2-�methylphenylboronic acid, 2-�ethyl-�6-�methylphenylboronic acid, 3-�ethyl-�5-�methylphenylboronic acid, 4-�n-�pro-
pylphenylboronic acid, 4-�isopropylphenylboronic acid, 2-�n-�propylphenylboronic acid, 2-�isopropylphenylboronic acid, 3-
n-�propylphenylboronic acid, 3-�isopropylphenylboronic acid, 4-�n-�butylphenylboronic acid, 2-(1-�methylpropyl) �phenylbo-
ronic acid, 3-(1- �methylpropyl) �phenylboronic acid, 4-(1-�methylpropyl) �phenylboronic acid, 1-(2-�methylpropyl) �phenylbo-
ronic acid, 2-(2- �methylpropyl) �phenylboronic acid, 3-(2-�methylpropyl) �phenylboronic acid, 4-(2-�methylpropyl) �phenylbo-
ronic acid, 4-�t- �butylphenylboronic acid, �
2-�aminophenylboronic acid, 3- �aminophenylboronic acid, 4- �aminophenylboronic acid, 2-�amino-�3-�methylphenylboronic
acid, 2-�amino-�4-�methylphenylboronic acid, 2- �amino-�5-�methylphenylboronic acid, 2-�amino-�6-�methylphenylboronic acid,
3-�amino-�2-�methylphenylboronic acid, 3- �amino-�4- �methylphenylboronic acid, 3-�amino-�5-�methylphenylboronic acid, 4- �ami-
no-�6-�methylphenylboronic acid, 4- �amino-�5-�methylphenylboronic acid,�
2-�amino-�3-�ethylphenylboronic acid, 2-�amino-�4-�ethylphenylboronic acid, 2-�amino-�5-�ethylphenylboronic acid, 3- �amino-�2-
ethylphenylboronic acid, 3- �amino- �4-�ethylphenylboronic acid, 3-�amino-�5-�ethylphenylboronic acid, 4-�amino-�6-�ethylphe-
nylboronic acid, 4- �amino-�5-�ethylphenylboronic acid, �
2-�amino-�3-�n-�propylphenylboronic acid, 2-�amino-�4-�n-�propylphenylboronic acid, 2-�amino-�5-�n-�propylphenylboronic acid,
2-�amino-�6- �n- �propylphenylboronic acid, 3- �amino-�4-�n- �propylphenylboronic acid, 3- �amino-�5-�n-�propylphenylboronic acid, �
3-�amino-�6-�n-�propylphenylboronic acid, 4-�amino-�6-�n-�propylphenylboronic acid, 4-�amino-�5-�n-�propylphenylboronic acid,
2-�amino-�3-�isopropylphenylboronic acid, 2-�amino-�4-�isopropylphenylboronic acid, 2-�amino-�5-�isopropylphenylboronic ac-
id, 2-�amino-�6- �isopropylphenylboronic acid, 3- �amino-�4-�isopropylphenylboronic acid, 3-�amino-�5-�isopropylphenylboronic
acid, 3-�amino-�6-�isopropylphenylboronic acid, 4- �amino-�6-�isopropylphenylboronic acid, 4-�amino-�5- �isopropylphenylboron-
ic acid, 2-�amino-�3-�n-�butylphenylboronic acid, 2- �amino-�4- �n-�butylphenylboronic acid, 2- �amino-�5-�n-�butylphenylboronic ac-
id, 2- �amino-�6-�n-�butylphenylboronic acid, 3-�amino-�4-�n-�butylphenylboronic acid, 3-�amino-�5-�n-�butylphenylboronic acid, 3-
amino-�6- �n- �butylphenylboronic acid, 4- �amino-�6-�n-�butylphenylboronic acid, 4-�amino-�5-�n-�butylphenylboronic acid, �
2-�amino-�3-�t- �butylphenylboronic acid, 2-�amino-�4-�t-�butylphenylboronic acid, 2-�amino-�5-�t- �butylphenylboronic acid, 2-�ami-
no-�6-�t- �butylphenylboronic acid, 3- �amino- �4-�t-�butylphenylboronic acid, 3-�amino-�5-�t-�butylphenylboronic acid, 3-�amino-�6-
t- �butylphenylboronic acid, 4-�amino-�6-�t-�butylphenylboronic acid, 4- �amino-�5- �t- �butylphenylboronic acid, �
2-�fluorophenylboronic acid, 3-�fluorophenylboronic acid, 4-�fluorophenylboronic acid, 2,3-�difluorophenylboronic acid, 2,4-
difluorophenylboronic acid, 2,5-�difluorophenylboronic acid, 2,6-�difluorophenylboronic acid, 3,5-�difluorophenylboronic
acid, 3,4- �difluorophenylboronic acid,�
2-�amino-�3-�fluorophenylboronic acid, 2-�amino-�4-�fluorophenylboronic acid, 2-�amino- �5- �fluorophenylboronic acid, 3-�amino-
2-�fluorophenylboronic acid, 3-�amino-�4-�fluorophenylboronic acid, 3-�amino-�5-�fluorophenylboronic acid, 4-�amino-�6- �fluor-
ophenylboronic acid, 4-�amino-�5-�fluorophenylboronic acid,�
2-�trifluoromethylphenylboronic acid, 3-�trifluoromethylphenylboronic acid, 4-�trifluoromethylphenylboronic acid, 2,3- �ditrif-
luoromethylphenylboronic acid, 2,4-�ditrifluoromethylphenylboronic acid, 2,5-�ditrifluoromethylphenylboronic acid, 2,6-
ditrifluoromethylphenylboronic acid, 3,5-�ditrifluoromethylphenylboronic acid, 3,4-�ditrifluoromethylphenylboronic acid,�
2-�amino-�3-�trifluoromethylphenylboronic acid, 2-�amino-�4-�trifluoromethylphenylboronic acid, 2-�amino-�5-�trifluoromethyl-
phenylboronic acid, 3- �amino- �2- �trifluoromethylphenylboronic acid, 3-�amino-�4-�trifluoromethylphenylboronic acid, 3-�amino-
5-�trifluoromethylphenylboronic acid, 4-�amino-�6-�trifluoromethylphenylboronic acid, 4-�amino-�5-�trifluoromethylphenylbo-
ronic acid,�
2-�cyclopropylphenylboronic acid, 3-�cyclopropylphenylboronic acid, 4-�cyclopropylphenylboronic acid, 2,3-�dicyclopropyl-
phenylboronic acid, 2,4-�dicyclopropylphenylboronic acid, 2,5-�dicyclopropylphenylboronic acid, 2,6-�dicyclopropylphenyl-
boronic acid, 3,5-�dicyclopropylphenylboronic acid, 3,4-�dicyclopropylphenylboronic acid,�
2-�amino-�3-�cyclopropylphenylboronic acid, 2-�amino-�4-�cyclopropylphenylboronic acid, 2- �amino-�5- �cyclopropylphenylbo-
ronic acid, 3-�amino-�2-�cyclopropylphenylboronic acid, 3-�amino-�4-�cyclopropylphenylboronic acid, 3-�amino-�5-�cyclopropyl-
phenylboronic acid, 4- �amino-�6- �cyclopropylphenylboronic acid, 4- �amino-�5-�cyclopropylphenylboronic acid,�
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2-�cyclobutylphenylboronic acid, 3- �cyclobutylphenylboronic acid, 4- �cyclobutylphenylboronic acid, 2,3- �dicyclobutylphe-
nylboronic acid, 2,4- �dicyclobutylphenylboronic acid, 2,5-�dicyclobutylphenylboronic acid, 2,6- �dicyclobutylphenylboronic
acid, 3,5- �dicyclobutylphenylboronic acid, 3,4-�dicyclobutylphenylboronic acid, �
2-�amino-�3-�cyclobutylphenylboronic acid, 2-�amino-�4-�cyclobutylphenylboronic acid, 2-�amino-�5-�cyclobutylphenylboronic
acid, 3-�amino-�2-�cyclobutylphenylboronic acid, 3- �amino- �4-�cyclobutylphenylboronic acid, 3- �amino-�5- �cyclobutylphenylbo-
ronic acid, 4-�amino-�6-�cyclobutylphenylboronic acid, 4- �amino-�5-�cyclobutylphenylboronic acid,�
2-�cyclopentylphenylboronic acid, 3-�cyclopentylphenylboronic acid, 4-�cyclopentylphenylboronic acid, 2,3-�dicyclopentyl-
phenylboronic acid, 2,4-�dicyclopentylphenylboronic acid, 2,5-�dicyclopentylphenylboronic acid, 2,6-�dicyclopentylphenyl-
boronic acid, 3,5-�dicyclopentylphenylboronic acid, 3,4- �dicyclopentylphenylboronic acid,�
2-�amino-�3-�cyclopentylphenylboronic acid, 2- �amino-�4-�cyclopentylphenylboronic acid, 2- �amino-�5-�cyclopentylphenylbo-
ronic acid, 3-�amino- �2- �cyclopentylphenylboronic acid, 3- �amino-�4- �cyclopentylphenylboronic acid, 3- �amino-�5-�cyclopentyl-
phenylboronic acid, 4- �amino- �6- �cyclopentylphenylboronic acid, 4- �amino-�5-�cyclopentylphenylboronic acid, �
2-�cyclohexylphenylboronic acid, 3- �cyclohexylphenylboronic acid, 4- �cyclohexylphenylboronic acid, 2,3-�dicyclohexylphe-
nylboronic acid, 2,4-�dicyclohexylphenylboronic acid, 2,5-�dicyclohexylphenylboronic acid, 2,6-�dicyclohexylphenylboronic
acid, 3,5- �dicyclohexylphenylboronic acid, 3,4-�dicyclohexylphenylboronic acid, �
2-�amino-�3-�cyclohexylphenylboronic acid, 2- �amino-�4-�cyclohexylphenylboronic acid, 2- �amino-�5- �cyclohexylphenylboronic
acid, 3-�amino-�2- �cyclohexylphenylboronic acid, 3-�amino-�4-�cyclohexylphenylboronic acid, 3- �amino-�5-�cyclohexylphenyl-
boronic acid, 4- �amino-�6-�cyclohexylphenylboronic acid, 4- �amino-�5- �cyclohexylphenylboronic acid, �
2-�hydroxyphenylboronic acid, 3- �hydroxyphenylboronic acid, 4-�hydroxyphenylboronic acid, 2,3-�dihydroxyphenylboronic
acid, 2,4-�dihydroxyphenylboronic acid, 2,5- �dihydroxyphenylboronic acid, 2,6- �dihydroxyphenylboronic acid, 3,5- �dihydrox-
yphenylboronic acid, 3,4- �dihydroxyphenylboronic acid, �
2-�amino-�3-�hydroxyphenylboronic acid, 2- �amino-�4-�hydroxyphenylboronic acid, 2- �amino-�5-�hydroxyphenylboronic acid, 3-
amino-�2- �hydroxyphenylboronic acid, 3-�amino-�4-�hydroxyphenylboronic acid, 3- �amino-�5-�hydroxyphenylboronic acid, 4-
amino-�6- �hydroxyphenylboronic acid, 4- �amino-�5-�hydroxyphenylboronic acid,�
2-�hydroxymethylphenylboronic acid, 3- �hydroxymethylphenylboronic acid, 4-�hydroxymethylphenylboronic acid, 2,3-�di-
hydroxymethylphenylboronic acid, 2,4-�dihydroxymethylphenylboronic acid, 2,5-�dihydroxymethylphenylboronic acid, 2,6-
dihydroxymethylphenylboronic acid, 3,5-�dihydroxymethylphenylboronic acid, 3,4-�dihydroxymethylphenylboronic acid,�
2-�amino-�3- �hydroxymethylphenylboronic acid, 2- �amino-�4-�hydroxymethylphenylboronic acid, 2-�amino-�5-�hydroxymethyl-
phenylboronic acid, 3-�amino-�2-�hydroxymethylphenylboronic acid, 3-�amino-�4-�hydroxymethylphenylboronic acid, 3-�ami-
no-�5-�hydroxymethylphenylboronic acid, 4-�amino-�6-�hydroxymethylphenylboronic acid, 4-�amino-�5-�hydroxymethylphenyl-
boronic acid, �
2-�methoxyphenylboronic acid, 3-�methoxyphenylboronic acid, 4-�methoxyphenylboronic acid, 2,3-�dimethoxyphenylbo-
ronic acid, 2,4-�dimethoxyphenylboronic acid, 2,5-�dimethoxyphenylboronic acid, 2,6-�dimethoxyphenylboronic acid, 3,5-
dimethoxyphenylboronic acid, 3,4-�dimethoxyphenylboronic acid, �
2-�amino-�3-�methoxyphenylboronic acid, 2- �amino-�4-�methoxyphenylboronic acid, 2- �amino-�5-�methoxyphenylboronic acid,
3-�amino-�2-�methoxyphenylboronic acid, 3- �amino-�4-�methoxyphenylboronic acid, 3- �amino-�5-�methoxyphenylboronic acid,
4-�amino-�6- �methoxyphenylboronic acid, 4- �amino-�5-�methoxyphenylboronic acid, �
2-�ethoxyphenylboronic acid, 3- �ethoxyphenylboronic acid, 4-�ethoxyphenylboronic acid, 2,3-�diethoxyphenylboronic acid,
2,4- �diethoxyphenylboronic acid, 2,5-�diethoxyphenylboronic acid, 2,6-�diethoxyphenylboronic acid, 3,5-�diethoxyphenyl-
boronic acid, 3,4- �diethoxyphenylboronic acid,�
2-�amino- �3-�ethoxyphenylboronic acid, 2-�amino-�4-�ethoxyphenylboronic acid, 2-�amino-�5-�ethoxyphenylboronic acid, 3-
amino-�2- �ethoxyphenylboronic acid, 3- �amino- �4- �ethoxyphenylboronic acid, 3-�amino-�5-�ethoxyphenylboronic acid, 4-�ami-
no-�6-�ethoxyphenylboronic acid, 4- �amino-�5-�ethoxyphenylboronic acid,�
2-�propoxyphenylboronic acid, 3-�propoxyphenylboronic acid, 4-�propoxyphenylboronic acid, 2,3-�dipropoxyphenylboronic
acid, 2,4-�dipropoxyphenylboronic acid, 2,5-�dipropoxyphenylboronic acid, 2,6-�dipropoxyphenylboronic acid, 3,5-�dipro-
poxyphenylboronic acid, 3,4-�dipropoxyphenylboronic acid,�
2-�amino-�3-�propoxyphenylboronic acid, 2- �amino-�4-�propoxyphenylboronic acid, 2-�amino-�5-�propoxyphenylboronic acid,
3-�amino-�2-�propoxyphenylboronic acid, 3- �amino-�4-�propoxyphenylboronic acid, 3-�amino-�5-�propoxyphenylboronic acid,
4-�amino-�6- �propoxyphenylboronic acid, 4-�amino-�5-�propoxyphenylboronic acid, �
2-�butoxyphenylboronic acid, 3-�butoxyphenylboronic acid, 4-�butoxyphenylboronic acid, 2,3-�dibutoxyphenylboronic acid,
2,4- �dibutoxyphenylboronic acid, 2,5-�dibutoxyphenylboronic acid, 2,6- �dibutoxyphenylboronic acid, 3,5-�dibutoxyphenyl-
boronic acid, 3,4- �dibutoxyphenylboronic acid,�
2-�amino- �3-�butoxyphenylboronic acid, 2- �amino-�4-�butoxyphenylboronic acid, 2- �amino-�5-�butoxyphenylboronic acid, 3-
amino-�2- �butoxyphenylboronic acid, 3- �amino- �4- �butoxyphenylboronic acid, 3-�amino-�5-�butoxyphenylboronic acid, 4-�ami-
no-�6-�butoxyphenylboronic acid, 4- �amino-�5-�butoxyphenylboronic acid, �
2-�t-�butoxyphenylboronic acid, 3-�t-�butoxyphenylboronic acid, 4-�t-�butoxyphenylboronic acid, 2,3-�di-�t-�butoxyphenylboronic
acid, 2,4-�di- �t- �butoxyphenylboronic acid, 2,5- �di- �t-�butoxyphenylboronic acid, 2,6-�di-�t-�butoxyphenylboronic acid, 3,5-�di- �t-
butoxyphenylboronic acid, 3,4-�di- �t-�butoxyphenylboronic acid, �
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2-�amino-�3-�t-�butoxyphenylboronic acid, 2-�amino- �4-�t-�butoxyphenylboronic acid, 2-�amino-�5-�t-�butoxyphenylboronic acid,
3-�amino-�2-�t-�butoxyphenylboronic acid, 3-�amino- �4-�t-�butoxyphenylboronic acid, 3-�amino-�5-�t-�butoxyphenylboronic acid,
4-�amino-�6- �t- �butoxyphenylboronic acid, 4- �amino-�5- �t- �butoxyphenylboronic acid,�
2-�phenoxyphenylboronic acid, 3- �phenoxyphenylboronic acid, 4- �phenoxyphenylboronic acid, 2,3-�diphenoxyphenylbo-
ronic acid, 2,4-�diphenoxyphenylboronic acid, 2,5-�diphenoxyphenylboronic acid, 2,6-�diphenoxyphenylboronic acid, 3,5-
diphenoxyphenylboronic acid, 3,4- �diphenoxyphenylboronic acid, �
2-�amino-�3-�phenoxyphenylboronic acid, 2- �amino-�4-�phenoxyphenylboronic acid, 2- �amino-�5-�phenoxyphenylboronic acid,
3-�amino-�2-�phenoxyphenylboronic acid, 3- �amino-�4-�phenoxyphenylboronic acid, 3- �amino-�5-�phenoxyphenylboronic acid,
4-�amino-�6- �phenoxyphenylboronic acid, 4- �amino-�5-�phenoxyphenylboronic acid, �
2-�mercaptophenylboronic acid, 3-�mercaptophenylboronic acid, 4-�mercaptophenylboronic acid, 2,3-�dimercaptophenyl-
boronic acid, 2,4-�dimercaptophenylboronic acid, 2,5- �dimercaptophenylboronic acid, 2,6-�dimercaptophenylboronic acid,
3,5- �dimercaptophenylboronic acid, 3,4- �dimercaptophenylboronic acid,�
2-�amino-�3-�mercaptophenylboronic acid, 2-�amino-�4-�mercaptophenylboronic acid, 2-�amino-�5-�mercaptophenylboronic ac-
id, 3- �amino-�2-�mercaptophenylboronic acid, 3-�amino-�4-�mercaptophenylboronic acid, 3-�amino-�5-�mercaptophenylboronic
acid, 4-�amino-�6- �mercaptophenylboronic acid, 4- �amino-�5-�mercaptophenylboronic acid,�
2-�methylthiophenylboronic acid, 3- �methylthiophenylboronic acid, 4-�methylthiophenylboronic acid, 2,3-�dimethylthiophe-
nylboronic acid, 2,4- �dimethylthiophenylboronic acid, 2,5-�dimethylthiophenylboronic acid, 2,6-�dimethylthiophenylboronic
acid, 3,5- �dimethylthiophenylboronic acid, 3,4-�dimethylthiophenylboronic acid, �
2-�amino-�3-�methylthiophenylboronic acid, 2-�amino-�4-�methylthiophenylboronic acid, 2- �amino-�5- �methylthiophenylboronic
acid, 3-�amino-�2- �methylthiophenylboronic acid, 3- �amino-�4- �methylthiophenylboronic acid, 3-�amino-�5-�methylthiophenyl-
boronic acid, 4- �amino-�6-�methylthiophenylboronic acid, 4- �amino-�5- �methylthiophenylboronic acid, �
2-�ethylthiophenylboronic acid, 3-�ethylthiophenylboronic acid, 4-�ethylthiophenylboronic acid, 2,3-�diethylthiophenylboron-
ic acid, 2,4-�diethylthiophenylboronic acid, 2,5-�diethylthiophenylboronic acid, 2,6-�diethylthiophenylboronic acid, 3,5-�di-
ethylthiophenylboronic acid, 3,4-�diethylthiophenylboronic acid, �
2-�amino-�3- �ethylthiophenylboronic acid, 2- �amino-�4-�ethylthiophenylboronic acid, 2-�amino-�5-�ethylthiophenylboronic acid,
3-�amino-�2- �ethylthiophenylboronic acid, 3- �amino-�4-�ethylthiophenylboronic acid, 3-�amino-�5-�ethylthiophenylboronic acid,
4-�amino-�6- �ethylthiophenylboronic acid, 4- �amino-�5-�ethylthiophenylboronic acid,�
2-�phenylthiophenylboronic acid, 3-�phenylthiophenylboronic acid, 4-�phenylthiophenylboronic acid, 2,3-�diphenylthiophe-
nylboronic acid, 2,4-�diphenylthiophenylboronic acid, 2,5-�diphenylthiophenylboronic acid, 2,6-�diphenylthiophenylboronic
acid, 3,5- �diphenylthiophenylboronic acid, 3,4-�diphenylthiophenylboronic acid, �
2-�amino-�3-�phenylthiophenylboronic acid, 2-�amino-�4-�phenylthiophenylboronic acid, 2- �amino-�5- �phenylthiophenylboronic
acid, 3-�amino-�2-�phenylthiophenylboronic acid, 3- �amino-�4- �phenylthiophenylboronic acid, 3- �amino-�5-�phenylthiophenyl-
boronic acid, 4- �amino-�6-�phenylthiophenylboronic acid, 4- �amino-�5- �phenylthiophenylboronic acid, �
2-�methylaminophenylboronic acid, 3-�methylaminophenylboronic acid, 4-�methylaminophenylboronic acid, 2,3- �dimethyl-
aminophenylboronic acid, 2,4- �dimethylaminophenylboronic acid, 2,5- �dimethylaminophenylboronic acid, 2,6-�dimethyl-
aminophenylboronic acid, 3,5- �dimethylaminophenylboronic acid, 3,4-�dimethylaminophenylboronic acid, �
2-�amino-�3-�methylaminophenylboronic acid, 2- �amino-�4-�methylaminophenylboronic acid, 2-�amino-�5-�methylaminophenyl-
boronic acid, 3- �amino-�2-�methylaminophenylboronic acid, 3-�amino-�4-�methylaminophenylboronic acid, 3-�amino- �5-�meth-
ylaminophenylboronic acid, 4-�amino-�6- �methylaminophenylboronic acid, 4- �amino-�5-�methylaminophenylboronic acid, �
2-�ethylaminophenylboronic acid, 3- �ethylaminophenylboronic acid, 4-�ethylaminophenylboronic acid, 2,3-�diethylami-
nophenylboronic acid, 2,4- �diethylaminophenylboronic acid, 2,5-�diethylaminophenylboronic acid, 2,6-�diethylaminophe-
nylboronic acid, 3,5-�diethylaminophenylboronic acid, 3,4-�diethylaminophenylboronic acid,�
2-�amino- �3-�ethylaminophenylboronic acid, 2- �amino-�4-�ethylaminophenylboronic acid, 2- �amino-�5-�ethylaminophenylbo-
ronic acid, 3-�amino-�2-�ethylaminophenylboronic acid, 3- �amino-�4-�ethylaminophenylboronic acid, 3- �amino-�5-�ethylami-
nophenylboronic acid, 4- �amino-�6-�ethylaminophenylboronic acid, 4-�amino-�5-�ethylaminophenylboronic acid,�
2-�dimethylaminophenylboronic acid, 3- �dimethylaminophenylboronic acid, 4-�dimethylaminophenylboronic acid, 2,3-
dimethylaminophenylboronic acid, 2,4-�dimethylaminophenylboronic acid, 2,5-�dimethylaminophenylboronic acid, 2,6-
dimethylaminophenylboronic acid, 3,5-�dimethylaminophenylboronic acid, 3,4- �dimethylaminophenylboronic acid, �
2-�amino- �3-�dimethylaminophenylboronic acid, 2- �amino-�4-�dimethylaminophenylboronic acid, 2-�amino-�5-�dimethylami-
nophenylboronic acid, 3- �amino-�2- �dimethylaminophenylboronic acid, 3-�amino-�4- �dimethylaminophenylboronic acid, 3-
amino-�5-�dimethylaminophenylboronic acid, 4- �amino-�6-�dimethylaminophenylboronic acid, 4-�amino-�5-�dimethylami-
nophenylboronic acid,�
2-�cyclopropylaminophenylboronic acid, 3-�cyclopropylaminophenylboronic acid, 4-�cyclopropylaminophenylboronic acid,
2,3- �dicyclopropylaminophenylboronic acid, 2,4-�dicyclopropylaminophenylboronic acid, 2,5- �dicyclopropylaminophenyl-
boronic acid, 2,6-�dicyclopropylaminophenylboronic acid, 3,5-�dicyclopropylaminophenylboronic acid, 3,4- �dicyclopro-
pylaminophenylboronic acid, �
2-�cyclohexylaminophenylboronic acid, 3- �cyclohexylaminophenylboronic acid, 4- �cyclohexylaminophenylboronic acid,
2,3- �dicyclohexylaminophenylboronic acid, 2,4- �dicyclohexylaminophenylboronic acid, 2,5- �dicyclohexylaminophenylbo-
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ronic acid, 2,6-�dicyclohexylaminophenylboronic acid, 3,5- �dicyclohexylaminophenylboronic acid, 3,4- �dicyclohexylami-
nophenylboronic acid,�
2-�amino-�3-�cyclohexylaminophenylboronic acid, 2-�amino-�4-�cyclohexylaminophenylboronic acid, 2- �amino-�5-�cyclohexy-
laminophenylboronic acid, 3-�amino- �2-�cyclohexylaminophenylboronic acid, 3- �amino-�4-�cyclohexylaminophenylboronic
acid, 3-�amino-�5- �cyclohexylaminophenylboronic acid, 4- �amino- �6-�cyclohexylaminophenylboronic acid, 4- �amino-�5-�cy-
clohexylaminophenylboronic acid,�
2-�methoxycarbonylaminophenylboronic acid, 3-�methoxycarbonylaminophenylboronic acid, 4-�methoxycarbonylami-
nophenylboronic acid, 2,3-�dimethoxycarbonylaminophenylboronic acid, 2,4-�dimethoxycarbonylaminophenylboronic ac-
id, 2,5-�dimethoxycarbonylaminophenylboronic acid, 2,6-�dimethoxycarbonylaminophenylboronic acid, 3,5-�dimethoxycar-
bonylaminophenylboronic acid, 3,4- �dimethoxycarbonylaminophenylboronic acid,�
2-�ethoxycarbonylaminophenylboronic acid, 3-�ethoxycarbonylaminophenylboronic acid, 4-�ethoxycarbonylaminophenyl-
boronic acid, 2,3- �diethoxycarbonylaminophenylboronic acid, 2,4-�diethoxycarbonylaminophenylboronic acid, 2,5-
diethoxycarbonylaminophenylboronic acid, 2,6- �diethoxycarbonylaminophenylboronic acid, 3,5- �diethoxycarbonylami-
nophenylboronic acid, 3,4- �diethoxycarbonylaminophenylboronic acid,�
2-�t-�butoxycarbonylaminophenylboronic acid, 3-�t-�butoxycarbonylaminophenylboronic acid, 4-�t-�butoxycarbonylami-
nophenylboronic acid, 2,3- �di-�t-�butoxycarbonylaminophenylboronic acid, 2,4- �di-�t-�butoxycarbonylaminophenylboronic ac-
id, 2,5-�di-�t-�butoxycarbonylaminophenylboronic acid, 2,6-�di-�t- �butoxycarbonylaminophenylboronic acid, 3,5-�di- �t-�butoxy-
carbonylaminophenylboronic acid, 3,4- �di-�t-�butoxycarbonylaminophenylboronic acid, �
2-�benzyloxycarbonylaminophenylboronic acid, 3-�benzyloxycarbonylaminophenylboronic acid, 4- �benzyloxycarbonylami-
nophenylboronic acid, 2,3- �dibenzyloxycarbonylaminophenylboronic acid, 2,4- �dibenzyloxycarbonylaminophenylboronic
acid, 2,5- �dibenzyloxycarbonylaminophenylboronic acid, 2,6-�dibenzyloxycarbonylaminophenylboronic acid, 3,5-�dibenzy-
loxycarbonylaminophenylboronic acid, 3,4- �dibenzyloxycarbonylaminophenylboronic acid, 2- �p- �methoxyphenoxycarbo-
nylaminophenylboronic acid, 3-�p- �methoxyphenoxycarbonylaminophenylboronic acid, 4- �p-�methoxyphenoxycarbo-
nylaminophenylboronic acid, 2,3-�dip- �methoxyphenoxycarbonylaminophenylboronic acid, 2,4- �di- �p-�methoxyphenoxycar-
bonylaminophenylboronic acid, 2,5- �di- �p- �methoxyphenoxycarbonylaminophenylboronic acid, 2,6- �di-�p-�methoxyphenox-
ycarbonylaminophenylboronic acid, 3,5-�di- �p- �methoxyphenoxycarbonylaminophenylboronic acid, 3,4- �di-�p-�methoxyphe-
noxycarbonylaminophenylboronic acid, �
2-�acetaminophenylboronic acid, 3-�acetaminophenylboronic acid, 4- �acetaminophenylboronic acid, 2,3-�diacetaminophe-
nylboronic acid, 2,4-�diacetaminophenylboronic acid, 2,5-�diacetaminophenylboronic acid, 2,6- �diacetaminophenylboronic
acid, 3,5- �diacetaminophenylboronic acid, 3,4-�diacetaminophenylboronic acid, �
2-�pivaloylaminophenylboronic acid, 3- �pivaloylaminophenylboronic acid, 4-�pivaloylaminophenylboronic acid, 2,3-�dipival-
oylaminophenylboronic acid, 2,4-�dipivaloylaminophenylboronic acid, 2,5-�dipivaloylaminophenylboronic acid, 2,6-�dipival-
oylaminophenylboronic acid, 3,5-�dipivaloylaminophenylboronic acid, 3,4- �dipivaloylaminophenylboronic acid, �
2-�benzoylaminophenylboronic acid, 3- �benzoylaminophenylboronic acid, 4-�benzoylaminophenylboronic acid, 2,3-�diben-
zoylaminophenylboronic acid, 2,4- �dibenzoylaminophenylboronic acid, 2,5-�dibenzoylaminophenylboronic acid, 2,6-
dibenzoylaminophenylboronic acid, 3,5- �dibenzoylaminophenylboronic acid, 3,4- �dibenzoylaminophenylboronic acid, �
2-�p-�methoxybenzoylaminophenylboronic acid, 3- �p-�methoxybenzoylaminophenylboronic acid, 4-�p-�methoxybenzoylami-
nophenylboronic acid, 2,3- �di-�p-�methoxybenzoylaminophenylboronic acid, 2,4- �di- �p-�methoxybenzoylaminophenylboronic
acid, 2,5-�di- �p-�methoxybenzoylaminophenylboronic acid, 2,6-�di- �p- �methoxybenzoylaminophenylboronic acid, 3,5-�di- �p-
methoxybenzoylaminophenylboronic acid, 3,4-�di-�p-�methoxybenzoylaminophenylboronic acid,�
2-�benzenesulfoneamidephenylboronic acid, 3-�benzenesulfoneamidephenylboronic acid, 4-�benzenesulfoneamidephe-
nylboronic acid, 2,3-�dibenzenesulfoneamidephenylboronic acid, 2,4-�dibenzenesulfoneamidephenylboronic acid, 2,5-
dibenzenesulfoneamidephenylboronic acid, 2,6- �dibenzenesulfoneamidephenylboronic acid, 3,5-�dibenzenesulfoneam-
idephenylboronic acid, 3,4- �dibenzenesulfoneamidephenylboronic acid, �
2-�methanesulfoneamidephenylboronic acid, 3-�methanesulfoneamidephenylboronic acid, 4-�methanesulfoneamidephe-
nylboronic acid, 2,3- �dmethanesulfoneamidephenylboronic acid, 2,4-�dmethanesulfoneamidephenylboronic acid, 2,5-
dmethanesulfoneamidephenylboronic acid, 2,6-�dmethanesulfoneamidephenylboronic acid, 3,5-�dmethanesulfoneam-
idephenylboronic acid, 3,4- �dmethanesulfoneamidephenylboronic acid,�
2-�iminophenylboronic acid, 3- �iminophenylboronic acid, 4- �iminophenylboronic acid, 2,3- �diiminophenylboronic acid, 2,4-
diiminophenylboronic acid, 2,5-�diiminophenylboronic acid, 2,6-�diiminophenylboronic acid, 3,5-�diiminophenylboronic ac-
id, 3,4-�diiminophenylboronic acid, �
2-�formylphenylboronic acid, 3- �formylphenylboronic acid, 4- �formylphenylboronic acid, 2,3-�diformylphenylboronic acid,
2,4- �diformylphenylboronic acid, 2,5-�diformylphenylboronic acid, 2,6-�diformylphenylboronic acid, 3,5-�diformylphenylbo-
ronic acid, 3,4-�diformylphenylboronic acid,�
2-�acetylphenylboronic acid, 3-�acetylphenylboronic acid, 4-�acetylphenylboronic acid, 2,3-�diacetylphenylboronic acid, 2,4-
diacetylphenylboronic acid, 2,5- �diacetylphenylboronic acid, 2,6- �diacetylphenylboronic acid, 3,5-�diacetylphenylboronic
acid, 3,4- �diacetylphenylboronic acid, �
2-�trifluoroacetylphenylboronic acid, 3-�trifluoroacetylphenylboronic acid, 4-�trifluoroacetylphenylboronic acid, 2,3-�ditrifluor-
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oacetylphenylboronic acid, 2,4-�ditrifluoroacetylphenylboronic acid, 2,5-�ditrifluoroacetylphenylboronic acid, 2,6-�ditrifluor-
oacetylphenylboronic acid, 3,5- �ditrifluoroacetylphenylboronic acid, 3,4-�ditrifluoroacetylphenylboronic acid,�
2-�acetamidephenylboronic acid, 3-�acetamidephenylboronic acid, 4- �acetamidephenylboronic acid, 2,3-�diacetamidephe-
nylboronic acid, 2,4-�diacetamidephenylboronic acid, 2,5-�diacetamidephenylboronic acid, 2,6- �diacetamidephenylboronic
acid, 3,5- �diacetamidephenylboronic acid, 3,4-�diacetamidephenylboronic acid, �
2-�carbamoylphenylboronic acid, 3-�carbamoylphenylboronic acid, 4-�carbamoylphenylboronic acid, 2,3-�dicarbamoylphe-
nylboronic acid, 2,4- �dicarbamoylphenylboronic acid, 2,5-�dicarbamoylphenylboronic acid, 2,6-�dicarbamoylphenylboronic
acid, 3,5- �dicarbamoylphenylboronic acid, 3,4-�dicarbamoylphenylboronic acid,�
2-(N-�phenylcarbamoyl)�phenylboronic acid, 3-(N-�phenylcarbamoyl)�phenylboronic acid, 4-(N-�phenylcarbamoyl)�phenyl-
boronic acid, 2,3- �di�(N- �phenylcarbamoyl)�phenylboronic acid, 2,4-�di�(N- �phenylcarbamoyl)�phenylboronic acid, 2,5-�di�(N-
phenylcarbamoyl)�phenylboronic acid, 2,6- �di�(N- �phenylcarbamoyl)�phenylboronic acid, 3,5-�di �(N- �phenylcarbamoyl)�phenyl-
boronic acid, 3,4- �di�(N- �phenylcarbamoyl)�phenylboronic acid, �
2-(dimethylcarbamoyl)�phenylboronic acid, 3-(dimethylcarbamoyl)�phenylboronic acid, 4-(dimethylcarbamoyl) �phenylbo-
ronic acid, 2,3-�di�(dimethylcarbamoyl)�phenylboronic acid, 2,4-�di�(dimethylcarbamoyl) �phenylboronic acid, 2,5-�di �(dimeth-
ylcarbamoyl)�phenylboronic acid, 2,6-�di�(dimethylcarbamoyl)�phenylboronic acid, 3,5-�di�(dimethylcarbamoyl)�phenylboron-
ic acid, 3,4-�di �(dimethylcarbamoyl)�phenylboronic acid,�
2-�succinamidephenylboronic acid, 3-�succinamidephenylboronic acid, 4-�succinamidephenylboronic acid, 2,3-�disuccina-
midephenylboronic acid, 2,4-�disuccinamidephenylboronic acid, 2,5- �disuccinamidephenylboronic acid, 2,6- �disuccina-
midephenylboronic acid, 3,5-�disuccinamidephenylboronic acid, 3,4- �disuccinamidephenylboronic acid, �
2-�phthalimidephenylboronic acid, 3-�phthalimidephenylboronic acid, 4-�phthalimidephenylboronic acid, 2,3-�diphthalim-
idephenylboronic acid, 2,4- �diphthalimidephenylboronic acid, 2,5- �diphthalimidephenylboronic acid, 2,6-�diphthalimidephe-
nylboronic acid, 3,5-�diphthalimidephenylboronic acid, 3,4-�diphthalimidephenylboronic acid, �
2-�thiopheneboronic acid, 3-�thiopheneboronic acid, 3-�formyl2- �thiopheneboronic acid, 2-�formyl3-�thiopheneboronic acid,
5-�formyl2-�thiopheneboronic acid, 3-�methyl- �2- �thiopheneboronic acid, 2-�methyl-�3-�thiopheneboronic acid, 3-�aceto-�2-�thi-
opheneboronic acid, 2-�aceto3- �thiopheneboronic acid, 5-�aceto-�2- �thiopheneboronic acid, �
2-�furanboronic acid, 3-�furanboronic acid, 2- �pyrroleboronic acid, 3- �pyrroleboronic acid, 2-�imidazoleboronic acid, 4-�imi-
dazoleboronic acid, 5- �imidazoleboronic acid, 2- �pyridineboronic acid, 3- �pyridineboronic acid, 4-�pyridineboronic acid,
1,-naphthaleneboronic acid, 2-�naphthaleneboronic acid, 1,-anthraceneboronic acid, 2-�anthraceneboronic acid, 3-�an-
thraceneboronic acid, 4-�anthraceneboronic acid, 8- �anthraceneboronic acid, 1,-phenanthreneboronic acid, 2- �phenan-
threneboronic acid, 3-�phenanthreneboronic acid, 4-�phenanthreneboronic acid, 9-�phenanthreneboronic acid, 1,-flu-
oreneboronic acid, 2- �fluoreneboronic acid, 3-�fluoreneboronic acid, 4-�fluoreneboronic acid, 4- �indeneboronic acid, 5-�in-
deneboronic acid, 6-�indeneboronic acid, 7-�indeneboronic acid, 2-�quinolineboronic acid, 3-�quinolineboronic acid, 4-�qui-
nolineboronic acid, 1,-isoquinolineboronic acid, 3- �isoquinolineboronic acid, 4-�isoquinolineboronic acid, 5-�isoquinolinebo-
ronic acid, 6-�isoquinolineboronic acid, 7-�isoquinolineboronic acid, 8-�isoquinolineboronic acid, �
3,4-(methylenedioxy) �phenylboronic acid, 3,4-(ethylenedioxy) �phenylboronic acid, 2,3-(methylenedioxy)�phenylboronic
acid, 2,3-(ethylenedioxy)�phenylboronic acid, 2-�biphenylboronic acid, 3-�biphenylboronic acid, 4-�biphenylboronic acid, 4’-
methyl- �2-�biphenylboronic acid, 4’-�methyl-�3-�biphenylboronic acid, 4’- �methyl- �4-�biphenylboronic acid, 4’-�ethyl- �2-�biphenyl-
boronic acid, 4’- �ethyl-�3-�biphenylboronic acid, 4’-�ethyl-�4-�biphenylboronic acid, and pinacol esters, catechol esters, neo-
pentyl glycol esters and the like of the above-�described boronic acids. In the case of boronic acids having an amino
group or alkylamino group, these compounds may form salts, for example, together with a mineral acid such as hydro-
chloric acid, sulfuric acid and the like. The boroxine compound (3) includes compounds obtained by dehydration con-
densation of the above- �described boronic acids, and examples thereof include triphenylboroxin, tri�(2-�methylphenyl)
boroxin, tri�(3-�methylphenyl)�boroxin, tri�(4-�methylphenyl)�boroxin, tri �(2-�aminophenyl)�boroxin, tri �(3- �aminophenyl) �boroxin,
tri �(4- �aminophenyl)�boroxin and the like. As the boronic acid and boroxine compounds, these may be used singly, or
mixtures of boronic acid and boroxine compounds may be used.
�[0035] As these organoboron compounds (2) and boroxine compounds (3), commercially available compounds can
be used, alternatively, those produced according to methods described in, for example, Chem. Rev., 95, 2457 (1995)
and the like can also be used.
�[0036] The use amount of the organoboron compound (2) when used is usually 0.5 to 10-�fold mol, preferably 1 to 3-
fold mol based on the aromatic organic compound (1). The use amount of the boroxine compound (3) when used is
usually 0.5 to 10-�fold mol, preferably 1 to 3-�fold mol, in terms of a group represented by Ar2 in the formula (3), based
on the aromatic organic compound (1).
�[0037] Examples of the zero-�valent nickel catalyst include bis �(1,5-�cyclooctadiene)�nickel�(0), tetrakis�(triphenyl phos-
phine)�nickel�(0), tetracarbonylnickel �(0) and the like. Of them, bis�(1,5-�cyclooctadiene)�nickel�(0) is preferable. As these
zero-�valent nickel catalysts, commercially available compounds may be used as they are, or those prepared by any
known methods may be used. These may be carried on carries such as activated carbon, silica gel, alumina and the like.
�[0038] The use amount of the zero-�valent nickel catalyst is usually 0.00001 to 1-�fold mol, preferably 0.00001 to 0.2-
fold mol based on the aromatic organic compound (1).
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�[0039] Examples of the phosphine ligand include triaryl phosphines such as triphenyl phosphine and the like; tricy-
cloalkyl phosphines such as tricyclohexyl phosphine and the like; trialkyl phosphines such as triethyl phosphine, tri- �t-
butyl phosphine and the like; isocyanated alkyl phosphines such as isocyanated methyl phosphine, isocyanated t-�butyl
phosphine and the like; isocyanated cycloalkyl phosphines such as isocyanated cyclohexyl phosphine, and the like. Of
them, triaryl phosphines, tricycloalkyl phosphines and trialkyl phosphines are preferable, and tricycloalkyl phosphines
are more preferable. As these phosphine ligands, commercially available ligands can be usually used. The phosphine
ligands may be used singly, or im combination of two or more simultaneously.
�[0040] The use amount of the phosphine ligand is usually 0.1 to 10-�fold mol, preferably 0.5 to 5- �fold mo, more preferably
1 to 3- �fold mol based on the zero-�valent nickel catalyst. In the case of use of a zero-�valent nickel catalyst having a
phosphine ligand, the use amount of the phosphine ligand may be appropriately determined considering the amount of
the phosphine ligand contained in the zero-�valent nickel catalyst. For example, in the case of use of tetrakis�(triphenyl
phosphine)�nickel �(0), a phosphine ligand (triphenyl phosphine) can be regarded to be used in an amount of 4-�fold mol
based on the zero-�valent nickel catalyst, without separately using a phosphine ligand.
�[0041] Examples of the base include alkali metal hydroxides sicj as sodium hydroxide, potassium hydroxide and the
like; alkaline earth metal hydroxides such as barium hydroxide and the like; alkali metal carbonates such as lithium
carbonate, sodium carbonate, potassium carbonate, cesium carbonate and the like; alkaline earth metal carbonates
such as calcium carbonate, barium carbonate and the like; alkali metal carboxylates such as sodium acetate, potassium
acetate and the like; alkaline earth metal carboxylates such calcium acetate, barium acetate and the like; alkali metal
hydrogencarbonates such as sodium hydrogen carbonate, potassium hydrogen carbonate and the like; alkaline earth
metal hydrogencarbonates such as calcium hydrogen carbonate, barium hydrogen carbonate and the like; alkali metal
phosphates such as tri- �lithium phosphate, tri-�sodium phosphate, tri-�potassium phosphate and the like; alkali metal
fluorides such as sodium fluoride, potassium fluoride, cesium fluoride and the like; tertiary amines such as trimethylamine,
triethylamine, tributylamine, N,�N- �dimethylbenzylamine, N, �N-�diethylaniline, and the like. Of them, alkali metal phosphates
are preferable, and tri-�potassium phosphate is more preferable. As these bases, commercially available bases can be
usually used. The bases may be used singly, or in combination of two or more simultaneously.
�[0042] The use amount of the base is usually 0.1 to 20-�fold mol, preferably 1 to 5-�fold mol based on the aromatic
organic compound (1).
�[0043] The production method of the present invention is usually carried out in the presence of a reaction solvent.
Examples of the reaction solvent include alcohol solvents such as methanol, ethanol; aprotic solvents such as N- �meth-
ylpyrrolidone, N,�N- �dimethylformamide, dimethyl sulfoxide, acetonitrile and the like; ether solvents such as diethyl ether,
diisopropyl ether, diethylene glycol dimethyl ether, 1,4-�dioxane, tetrahydrofuran and the like; aromatic hydrocarbon
solvents such as benzene, toluene, xylene, trifluorotoluene and the like; aliphatic hydrocarbon solvents such as hexane,
heptanes and the like. Of them, ether solvents such as diethyl ether, diisopropyl ether, diethylene glycol dimethyl ether,
1,4- �dioxane, tetrahydrofuran and the like are preferable, and 1,4- �dioxane and tetrahydrofuran are more preferable.
These solvents may be used each singly, or in combination of two or more simultaneously.
�[0044] The use amount of the reaction solvent is usually 0.5 to 200-�fold weight based on the aromatic organic compound
(1).
�[0045] The reaction of the present invention may be carried out in the presence of water in the case of use of the
aromatic organoboron compound (2). The use amount of water is usually 0 to 2-�fold mol based on the aromatic orga-
noboron compound (2). Also in the case of use of the boroxine compound (3), the reaction is preferably carried out in
the presence of water. The use amount of water is usually 1 to 3- �fold mol in terms of a group represented by Ar2 in the
formula (3).
�[0046] The reaction temperature is usually 0 °C to 150 °C, preferably 10 °C to 100 °C.
�[0047] The mixing order of the at least one compound selected from the group consisting of aromatic organoboron
compounds (2) and boroxine compounds (3), the aromatic organic compound (1), the zero-�valent nickel catalyst, the
phosphine ligand and the base is not particularly restricted.
�[0048] After completion of the reaction, if necessary, a usual post-�treatment operation such as a filtration treatment,
liquid partitioning treatment, condensation treatment or the like can be performed on the reaction mixture to isolate a
biaryl compound of the formula (4) (hereinafter, referred to as biaryl compound (4)). The resultant biaryl compound (4)
may be further purified, for example, by effecting a usual purification treatment such as column chromatography, recti-
fication treatment and the like.
�[0049] Specific examples of the biaryl compound (4) obtained by the present invention include the following compounds.�
2-�aminobiphenyl, 3-�aminobiphenyl, 4-�aminobiphenyl, 2,2’-�diaminobiphenyl, 2,3’-�diaminobiphenyl, 2,4’-�diaminobiphenyl,
3,3’-�diaminobiphenyl, 3,4’-�diaminobiphenyl, 4,4’- �diaminobiphenyl, �
2-�amino-�3-�methylbiphenyl, 2-�amino-�4-�methylbiphenyl, 2-�amino-�5-�methylbiphenyl, 2-�amino-�6-�methylbiphenyl, 2-�amino-
2’-�methylbiphenyl, 2-�amino-�3’-�methylbiphenyl, 2-�amino-�4’-�methylbiphenyl, 3-�amino-�2-�methylbiphenyl, 3-�amino-�4-�meth-
ylbiphenyl, 3-�amino-�5- �methylbiphenyl, 3-�amino-�6-�methylbiphenyl, 3-�amino-�2’- �methylbiphenyl, 3-�amino-�3’- �methylbiphe-
nyl, 3-�amino-�4’- �methylbiphenyl, 4-�amino-�2-�methylbiphenyl, 4-�amino-�3-�methylbiphenyl, 4-�amino-�2’-�methylbiphenyl, 4-
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amino-�3’- �methylbiphenyl, 4-�amino-�4’- �methylbiphenyl,�
2,2’-�diamino- �3-�methylbiphenyl, 2,2’-�diamino- �4- �methylbiphenyl, 2,2’-�diamino-�5-�methylbiphenyl, 2,2’-�diamino-�6-�methyl-
biphenyl, 2,3’-�diamino- �2-�methylbiphenyl, 2,3’-�diamino- �3- �methylbiphenyl, 2,3’- �diamino-�4-�methylbiphenyl, 2,3’-�diamino-
5-�methylbiphenyl, 2,3’-�diamino- �6-�methylbiphenyl, 2,3’-�diamino- �2’- �methylbiphenyl, 2,3’-�diamino-�4’- �methylbiphenyl, 2,3’-
diamino-�5’-�methylbiphenyl, 2,3’-�diamino-�6’-�methylbiphenyl, 2,4’-�diamino-�3-�methylbiphenyl, 2,4’-�diamino- �4-�methylbi-
phenyl, 2,4’-�diamino- �5- �methylbiphenyl, 2,4’-�diamino- �6-�methylbiphenyl, 2,4’-�diamino- �2’-�methylbiphenyl, 2,4’- �diamino-�3’-
methylbiphenyl, 3,3’-�diamino-�2-�methylbiphenyl, 3,3’-�diamino- �4- �methylbiphenyl, 3,3’-�diamino- �5-�methylbiphenyl, 3,3’7’-
diamino-�6-�methylbiphenyl, 3,4’- �diamino- �2-�methylbiphenyl, 3,4’-�diamino-�4-�methylbiphenyl, 3,4’-�diamino- �5-�methylbiphe-
nyl, 3,4’-�diamino-�6-�methylbiphenyl, 3,4’-�diamino-�2’-�methylbiphenyl, 3,4’-�diamino- �3’- �methylbiphenyl, 4,4’- �diamino- �2-
methylbiphenyl, 4,4’-�diamino- �3-�methylbiphenyl,�
2-�amino-�3-�fluorobiphenyl, 2-�amino-�4-�fluorobiphenyl,� 2- �amino-�5-�fluorobiphenyl, 2-�amino-�6- �fluorobiphenyl, 2- �amino-�2’-
fluorobiphenyl, 2-�amino-�3’-�fluorobiphenyl, 2-�amino-�4’- �fluorobiphenyl, 3-�amino-�2-�fluorobiphenyl, 3-�amino-�4-�fluorobiphe-
nyl, 3-�amino-�5-�fluorobiphenyl, 3-�amino-�6-�fluorobiphenyl, 3- �amino-�2’-�fluorobiphenyl, 3- �amino-�3’-�fluorobiphenyl, 3-�amino-
4’-�fluorobiphenyl, 4-�amino-�2- �fluorobiphenyl, 4- �amino-�3-�fluorobiphenyl, 4-�amino-�2’-�fluorobiphenyl, 4-�amino- �3’- �fluorobi-
phenyl, 4-�amino-�4’-�fluorobiphenyl,�
2,2’-�diamino-�3- �fluorobiphenyl, 2,2’- �diamino- �4-�fluorobiphenyl, 2,2’-�diamino-�5-�fluorobiphenyl, 2,2’-�diamino-�6-�fluorobiphe-
nyl, 2,3’-�diamino- �2-�fluorobiphenyl, 2,3’-�diamino- �3-�fluorobiphenyl, 2,3’-�diamino- �4-�fluorobiphenyl, 2,3’-�diamino- �5-�fluoro-
biphenyl, 2,3’-�diamino-�6-�fluorobiphenyl, 2,3’- �diamino-�2’-�fluorobiphenyl, 2,3’-�diamino-�4’-�fluorobiphenyl, 2,3’-�diamino-�5’-
fluorobiphenyl, 2,3’-�diamino-�6’-�fluorobiphenyl, 2,4’- �diamino-�3-�fluorobiphenyl, 2,4’- �diamino-�4-�fluorobiphenyl, 2,4’-�diami-
no-�5-�fluorobiphenyl, 2,4’-�diamino-�6-�fluorobiphenyl, 2,4’-�diamino-�2’- �fluorobiphenyl, 2,4’-�diamino- �3’- �fluorobiphenyl, 3,3’-
diamino-�2-�fluorobiphenyl, 3,3’-�diamino- �4- �fluorobiphenyl, 3,3’-�diamino- �5-�fluorobiphenyl, 3,3’-�diamino- �6-�fluorobiphenyl,
3,4’-�diamino-�2- �fluorobiphenyl, 3,4’- �diamino- �4-�fluorobiphenyl, 3,4’-�diamino-�5-�fluorobiphenyl, 3,4’-�diamino-�6-�fluorobiphe-
nyl, 3,4’-�diamino- �2’- �fluorobiphenyl, 3,4’-�diamino-�3’- �fluorobiphenyl, 4,4’-�diamino-�2-�fluorobiphenyl, 4,4’-�diamino-�3-�fluoro-
biphenyl,�
2-�amino-�3-�trifluoromethylbiphenyl, 2-�amino-�4- �trifluoromethylbiphenyl, 2-�amino- �5-�trifluoromethylbiphenyl, 2- �amino-�6-�tri-
fluoromethylbiphenyl, 2-�amino-�2’-�trifluoromethylbiphenyl, 2-�amino-�3’-�trifluoromethylbiphenyl, 2-�amino-�4’-�trifluorometh-
ylbiphenyl, 3-�amino-�2-�trifluoromethylbiphenyl, 3-�amino-�4-�trifluoromethylbiphenyl, 3-�amino-�5-�trifluoromethylbiphenyl, 3-
amino-�6- �trifluoromethylbiphenyl, 3- �amino-�2’-�trifluoromethylbiphenyl, 3-�amino- �3’-�trifluoromethylbiphenyl, 3-�amino-�4’- �tri-
fluoromethylbiphenyl, 4-�amino-�2-�trifluoromethylbiphenyl, 4-�amino-�3-�trifluoromethylbiphenyl, 4-�amino-�2’-�trifluoromethyl-
biphenyl, � 4- �amino-�3’- �trifluoromethylbiphenyl, 4-�amino-�4’- �trifluoromethylbiphenyl,�
2,2’-�diamino-�3- �trifluoromethylbiphenyl, 2,2’-�diamino-�4-�trifluoromethylbiphenyl, 2,2’-�diamino-�5-�trifluoromethylbiphenyl,
2,2’-�diamino-�6- �trifluoromethylbiphenyl, 2,3’-�diamino-�2-�trifluoromethylbiphenyl, 2,3’-�diamino-�3-�trifluoromethylbiphenyl,
2,3’-�diamino-�4- �trifluoromethylbiphenyl, 2,3’-�diamino-�5-�trifluoromethylbiphenyl, 2,3’-�diamino-�6-�trifluoromethylbiphenyl,
2,3’-�diamino-�2’-�trifluoromethylbiphenyl, 2,3’-�diamino-�4’- �trifluoromethylbiphenyl, 2,3’-�diamino- �5’- �trifluoromethylbiphenyl,
2,3’-�diamino- �6’-�trifluoromethylbiphenyl, 2,4’-�diamino- �3-�trifluoromethylbiphenyl, 2,4’-�diamino- �4-�trifluoromethylbiphenyl,
2,4’-�diamino- �5-�trifluoromethylbiphenyl, 2,4’- �diamino- �6-�trifluoromethylbiphenyl, 2,4’- �diamino-�2’-�trifluoromethylbiphenyl,
2,4’-�diamino- �3’-�trifluoromethylbiphenyl, 3,3’-�diamino- �2-�trifluoromethylbiphenyl, 3,3’-�diamino- �4-�trifluoromethylbiphenyl,
3,3’-�diamino-�5- �trifluoromethylbiphenyl, 3,3’-�diamino-�6-�trifluoromethylbiphenyl, 3,4’-�diamino-�2-�trifluoromethylbiphenyl,
3,4’-�diamino-�4- �trifluoromethylbiphenyl, 3,4’-�diamino-�5-�trifluoromethylbiphenyl, 3,4’-�diamino-�6-�trifluoromethylbiphenyl,
3,4’-�diamino-�2’- �trifluoromethylbiphenyl, 3,4’-�diamino- �3’- �trifluoromethylbiphenyl, 4,4’-�diamino-�2-�trifluoromethylbiphenyl,
4,4’-�diamino-�3-�trifluoromethylbiphenyl, 2-�amino-�3- �methoxybiphenyl, 2-�amino-�4-�methoxybiphenyl, 2-�amino-�5-�methoxy-
biphenyl, 2-�amino-�6-�methoxybiphenyl, 2-�amino-�2’-�methoxybiphenyl, 2- �amino-�3’-�methoxybiphenyl, 2-�amino-�4’-�meth-
oxybiphenyl, 3- �amino-�2-�methoxybiphenyl, 3-�amino-�4-�methoxybiphenyl, 3- �amino-�5-�methoxybiphenyl, 3- �amino-�6-�meth-
oxybiphenyl, 3- �amino-�2’- �methoxybiphenyl, 3-�amino-�3’- �methoxybiphenyl, 3-�amino-�4’- �methoxybiphenyl, 4-�amino-�2-
methoxybiphenyl, 4-�amino-�3-�methoxybiphenyl, 4-�amino-�2’- �methoxybiphenyl, 4-�amino-�3’- �methoxybiphenyl, 4-�amino-�4’-
methoxybiphenyl, �
2,2’-�diamino-�3-�methoxybiphenyl, 2,2’- �diamino- �4-�methoxybiphenyl, 2,2’- �diamino-�5-�methoxybiphenyl, 2,2’-�diamino- �6-
methoxybiphenyl, 2,3’-�diamino-�2-�methoxybiphenyl,� 2,3’-�diamino-�3-�methoxybiphenyl, 2,3’-�diamino-�4-�methoxybiphenyl,
2,3’-�diamino-�5-�methoxybiphenyl, 2,3’-�diamino- �6-�methoxybiphenyl, 2,3’-�diamino- �2’- �methoxybiphenyl, 2,3’-�diamino- �4’-
methoxybiphenyl, 2,3’-�diamino- �5’- �methoxybiphenyl, 2,3’-�diamino- �6’- �methoxybiphenyl, 2,4’-�diamino- �3- �methoxybiphenyl,
2,4’-�diamino-�4-�methoxybiphenyl, 2,4’-�diamino-�5-�methoxybiphenyl, 2,4’-�diamino-�6-�methoxybiphenyl, 2,4’- �diamino- �2’-
methoxybiphenyl, 2,4’-�diamino-�3’- �methoxybiphenyl, 3,3’- �diamino- �2-�methoxybiphenyl, 3,3’-�diamino- �4-�methoxybiphenyl,
3,3’-�diamino-�5-�methoxybiphenyl, 3,3’- �diamino- �6-�methoxybiphenyl, 3,4’- �diamino-�2-�methoxybiphenyl, 3,4’-�diamino- �4-
methoxybiphenyl, 3,4’-�diamino-�5-�methoxybiphenyl, 3,4’-�diamino- �6-�methoxybiphenyl, 3,4’- �diamino-�2’-�methoxybiphenyl,
3,4’-�diamino- �3’- �methoxybiphenyl, 4,4’-�diamino- �2-�methoxybiphenyl, 4,4’-�diamino- �3-�methoxybiphenyl, 2-�amino-�3-
ethoxybiphenyl, 2-�amino-�4-�ethoxybiphenyl, 2-�amino-�5-�ethoxybiphenyl, 2-�amino-�6-�ethoxybiphenyl, 2- �amino- �2’- �ethoxy-
biphenyl, 2- �amino-�3’- �ethoxybiphenyl, 2-�amino-�4’-�ethoxybiphenyl, 3-�amino-�2-�ethoxybiphenyl, 3-�amino-�4-�ethoxybiphe-
nyl, 3-�amino-�5-�ethoxybiphenyl, 3- �amino-�6- �ethoxybiphenyl, 3- �amino-�2’- �ethoxybiphenyl, 3-�amino-�3’-�ethoxybiphenyl, 3-
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amino-�4’- �ethoxybiphenyl, 4-�amino-�2-�ethoxybiphenyl, 4-�amino-�3-�ethoxybiphenyl, 4-�amino-�2’- �ethoxybiphenyl, 4- �amino-
3’-�ethoxybiphenyl, 4- �amino-�4’-�ethoxybiphenyl,�
2,2’-�diamino- �3-�ethoxybiphenyl, 2,2’-�diamino- �4- �ethoxybiphenyl, 2,2’-�diamino-�5-�ethoxybiphenyl, 2,2’-�diamino-�6-�ethoxy-
biphenyl, 2,3’-�diamino-�2-�ethoxybiphenyl, 2,3’-�diamino- �3- �ethoxybiphenyl, 2,3’- �diamino-�4-�ethoxybiphenyl, 2,3’-�diamino-
5-�ethoxybiphenyl, 2,3’-�diamino- �6-�ethoxybiphenyl, 2,3’-�diamino- �2’- �ethoxybiphenyl, 2,3’- �diamino-�4’- �ethoxybiphenyl, 2,3’-
diamino-�5’-�ethoxybiphenyl, 2,3’-�diamino-�6’-�ethoxybiphenyl, 2,4’-�diamino-�3-�ethoxybiphenyl, 2,4’-�diamino-�4-�ethoxybi-
phenyl, 2,4’-�diamino- �5-�ethoxybiphenyl, 2,4’-�diamino- �6-�ethoxybiphenyl, 2,4’-�diamino- �2’-�ethoxybiphenyl, 2,4’- �diamino-�3’-
ethoxybiphenyl, 3,3’-�diamino- �2- �ethoxybiphenyl, 3,3’- �diamino-�4-�ethoxybiphenyl, 3,3’- �diamino- �5-�ethoxybiphenyl, 3,3’-�di-
amino-�6-�ethoxybiphenyl, 3,4’-�diamino-�2-�ethoxybiphenyl, 3,4’-�diamino- �4-�ethoxybiphenyl, 3,4’-�diamino-�5-�ethoxybiphe-
nyl, 3,4’-�diamino- �6-�ethoxybiphenyl, 3,4’-�diamino-�2’-�ethoxybiphenyl, 3,4’-�diamino-�3’-�ethoxybiphenyl,� 4,4’-�diamino- �2-
ethoxybiphenyl, 4,4’-�diamino- �3-�ethoxybiphenyl,�
2-�amino-�3-�phenoxybiphenyl, 2- �amino-�4-�phenoxybiphenyl, 2-�amino-�5-�phenoxybiphenyl, 2- �amino- �6- �phenoxybiphenyl, 2-
amino-�2’- �phenoxybiphenyl, 2- �amino-�3’- �phenoxybiphenyl, 2- �amino-�4’- �phenoxybiphenyl, 3- �amino-�2- �phenoxybiphenyl, 3-
amino-�4- �phenoxybiphenyl, 3-�amino-�5-�phenoxybiphenyl, 3- �amino-�6-�phenoxybiphenyl, 3- �amino- �2’-�phenoxybiphenyl, 3-
amino-�3’- �phenoxybiphenyl, 3-�amino-�4’-�phenoxybiphenyl, 4-�amino-�2-�phenoxybiphenyl, 4-�amino-�3- �phenoxybiphenyl, 4-
amino-�2’- �phenoxybiphenyl, 4-�amino-�3’- �phenoxybiphenyl, 4- �amino-�4’- �phenoxybiphenyl,�
2,2’-�diamino-�3-�phenoxybiphenyl, 2,2’- �diamino- �4-�phenoxybiphenyl, 2,2’-�diamino-�5-�phenoxybiphenyl, 2,2’-�diamino- �6-
phenoxybiphenyl, 2,3’- �diamino-�2-�phenoxybiphenyl, 2,3’- �diamino-�3-�phenoxybiphenyl, 2,3’- �diamino-�4-�phenoxybiphenyl,
2,3’-�diamino- �5-�phenoxybiphenyl, 2,3’- �diamino- �6-�phenoxybiphenyl, 2,3’-�diamino- �2’- �phenoxybiphenyl, 2,3’- �diamino- �4’-
phenoxybiphenyl, 2,3’-�diamino- �5’-�phenoxybiphenyl, 2,3’-�diamino- �6’- �phenoxybiphenyl, 2,4’-�diamino- �3-�phenoxybiphenyl,
2,4’-�diamino-�4-�phenoxybiphenyl, 2,4’-�diamino-�5-�phenoxybiphenyl, 2,4’-�diamino-�6-�phenoxybiphenyl, 2,4’- �diamino- �2’-
phenoxybiphenyl, 2,4’-�diamino-�3’- �phenoxybiphenyl, 3,3’- �diamino-�2-�phenoxybiphenyl, 3,3’-�diamino- �4-�phenoxybiphenyl,
3,3’-�diamino-�5-�phenoxybiphenyl, 3,3’- �diamino- �6-�phenoxybiphenyl, 3,4’-�diamino-�2-�phenoxybiphenyl, 3,4’-�diamino- �4-
phenoxybiphenyl, 3,4’-�diamino-�5-�phenoxybiphenyl, 3,4’-�diamino- �6-�phenoxybiphenyl, 3,4’-�diamino-�2’-�phenoxybiphenyl,
3,4’-�diamino-�3’- �phenoxybiphenyl, 4,4’-�diamino- �2-�phenoxybiphenyl, 4,4’-�diamino-�3-�phenoxybiphenyl, �
2-�amino-�3-�benzyloxybiphenyl, 2- �amino-�4-�benzyloxybiphenyl, 2- �amino-�5-�benzyloxybiphenyl, 2- �amino-�6- �benzyloxybi-
phenyl, 2-�amino-�2’-�benzyloxybiphenyl, 2-�amino-�3’-�benzyloxybiphenyl, 2-�amino-�4’-�benzyloxybiphenyl, 3-�amino-�2-�ben-
zyloxybiphenyl, 3- �amino- �4-�benzyloxybiphenyl, 3-�amino-�5-�benzyloxybiphenyl, 3- �amino-�6-�benzyloxybiphenyl, 3- �amino-
2’-�benzyloxybiphenyl, 3-�amino-�3’-�benzyloxybiphenyl, 3-�amino-�4’-�benzyloxybiphenyl, 4- �amino-�2-�benzyloxybiphenyl, 4-
amino-�3-�benzyloxybiphenyl, 4- �amino-�2’- �benzyloxybiphenyl, 4- �amino-�3’-�benzyloxybiphenyl, 4-�amino-�4’-�benzyloxybi-
phenyl,�
2,2’-�diamino-�3-�benzyloxybiphenyl, 2,2’- �diamino- �4- �benzyloxybiphenyl, � 2,2’-�diamino- �5-�benzyloxybiphenyl, 2,2’-�diamino-
6-�benzyloxybiphenyl, 2,3’-�diamino-�2-�benzyloxybiphenyl, 2,3’-�diamino-�3- �benzyloxybiphenyl, 2,3’- �diamino- �4-�benzyloxy-
biphenyl, 2,3’-�diamino-�5-�benzyloxybiphenyl, 2,3’-�diamino- �6-�benzyloxybiphenyl, 2,3’- �diamino- �2’- �benzyloxybiphenyl,
2,3’-�diamino- �4’-�benzyloxybiphenyl, 2,3’-�diamino-�5’-�benzyloxybiphenyl, 2,3’- �diamino-�6’-�benzyloxybiphenyl, 2,4’-�diami-
no-�3-�benzyloxybiphenyl, 2,4’- �diamino- �4-�benzyloxybiphenyl, 2,4’- �diamino-�5-�benzyloxybiphenyl, 2,4’- �diamino-�6-�benzy-
loxybiphenyl, 2,4’-�diamino- �2’- �benzyloxybiphenyl, 2,4’-�diamino-�3’-�benzyloxybiphenyl, 3,3’-�diamino- �2- �benzyloxybiphenyl,
3,3’-�diamino-�4-�benzyloxybiphenyl, 3,3’- �diamino-�5-�benzyloxybiphenyl, 3,3’-�diamino-�6- �benzyloxybiphenyl, 3,4’-�diamino-
2-�benzyloxybiphenyl, 3,4’-�diamino-�4-�benzyloxybiphenyl, 3,4’-�diamino-�5- �benzyloxybiphenyl, 3,4’- �diamino- �6-�benzyloxy-
biphenyl, 3,4’-�diamino- �2’- �benzyloxybiphenyl, 3,4’- �diamino-�3’- �benzyloxybiphenyl, 4,4’-�diamino-�2-�benzyloxybiphenyl,
4,4’-�diamino-�3-�benzyloxybiphenyl, �
2-�amino-�3-�methylthiobiphenyl, 2-�amino-�4-�methylthiobiphenyl, 2- �amino-�5-�methylthiobiphenyl, 2-�amino-�6-�methylthiobi-
phenyl, 2-�amino-�2’-�methylthiobiphenyl, 2-�amino-�3’- �methylthiobiphenyl, 2-�amino-�4’-�methylthiobiphenyl, 3-�amino-�2-
methylthiobiphenyl, 3-�amino-�4-�methylthiobiphenyl, 3-�amino-�5-�methylthiobiphenyl, 3-�amino-�6- �methylthiobiphenyl, 3-
amino-�2’- �methylthiobiphenyl, 3-�amino-�3’-�methylthiobiphenyl, 3- �amino-�4’- �methylthiobiphenyl, 4-�amino-�2-�methylthiobi-
phenyl, 4-�amino-�3-�methylthiobiphenyl, 4-�amino- �2’-�methylthiobiphenyl, 4-�amino-�3’-�methylthiobiphenyl, 4-�amino-�4’-
methylthiobiphenyl,�
2,2’-�diamino-�3- �methylthiobiphenyl, 2,2’-�diamino- �4- �methylthiobiphenyl, 2,2’-�diamino- �5-�methylthiobiphenyl, 2,2’-�diamino-
6-�methylthiobiphenyl, 2,3’-�diamino-�2-�methylthiobiphenyl, 2,3’-�diamino-�3-�methylthiobiphenyl, 2,3’-�diamino- �4-�methylthio-
biphenyl, 2,3’-�diamino-�5-�methylthiobiphenyl, 2,3’-�diamino- �6-�methylthiobiphenyl, 2,3’- �diamino- �2’- �methylthiobiphenyl,
2,3’-�diamino-�4’- �methylthiobiphenyl, 2,3’-�diamino- �5’- �methylthiobiphenyl, 2,3’-�diamino- �6’-�methylthiobiphenyl, 2,4’-�diami-
no-�3-�methylthiobiphenyl, 2,4’-�diamino-�4-�methylthiobiphenyl, 2,4’-�diamino-�5-�methylthiobiphenyl, 2,4’- �diamino- �6-�methyl-
thiobiphenyl, 2,4’-�diamino- �2’-�methylthiobiphenyl, 2,4’-�diamino- �3’-�methylthiobiphenyl, � 3,3’-�diamino- �2-�methylthiobiphe-
nyl, 3,3’-�diamino-�4-�methylthiobiphenyl, 3,3’-�diamino- �5- �methylthiobiphenyl, 3,3’-�diamino-�6-�methylthiobiphenyl, 3,4’-�di-
amino-�2-�methylthiobiphenyl, 3,4’-�diamino-�4- �methylthiobiphenyl, 3,4’-�diamino- �5-�methylthiobiphenyl, 3,4’-�diamino-�6-
methylthiobiphenyl, 3,4’-�diamino-�2’-�methylthiobiphenyl, 3,4’-�diamino- �3’- �methylthiobiphenyl, 4,4’-�diamino-�2-�methylthio-
biphenyl, 4,4’-�diamino- �3-�methylthiobiphenyl
2-�amino-�3-�ethylthiobiphenyl, 2-�amino-�4-�ethylthiobiphenyl, 2-�amino-�5-�ethylthiobiphenyl, 2-�amino-�6-�ethylthiobiphenyl, 2-
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amino-�2’- �ethylthiobiphenyl, 2-�amino-�3’-�ethylthiobiphenyl, 2-�amino-�4’- �ethylthiobiphenyl, 3- �amino-�2- �ethylthiobiphenyl, 3-
amino-�4-�ethylthiobiphenyl, 3-�amino-�5-�ethylthiobiphenyl, 3-�amino-�6- �ethylthiobiphenyl, 3- �amino-�2’- �ethylthiobiphenyl, 3-
amino-�3’- �ethylthiobiphenyl, 3-�amino-�4’- �ethylthiobiphenyl, 4-�amino-�2-�ethylthiobiphenyl, 4-�amino-�3- �ethylthiobiphenyl, 4-
amino-�2’- �ethylthiobiphenyl, 4-�amino-�3’- �ethylthiobiphenyl, 4-�amino-�4’- �ethylthiobiphenyl,�
2,2’-�diamino- �3-�ethylthiobiphenyl, 2,2’- �diamino- �4-�ethylthiobiphenyl, 2,2’-�diamino-�5-�ethylthiobiphenyl, 2,2’-�diamino-�6-
ethylthiobiphenyl, 2,3’-�diamino-�2- �ethylthiobiphenyl, 2,3’-�diamino-�3-�ethylthiobiphenyl, 2,3’-�diamino-�4-�ethylthiobiphenyl,
2,3’-�diamino-�5- �ethylthiobiphenyl, 2,3’- �diamino- �6-�ethylthiobiphenyl, 2,3’-�diamino- �2’- �ethylthiobiphenyl, 2,3’- �diamino- �4’-
ethylthiobiphenyl, 2,3’-�diamino-�5’-�ethylthiobiphenyl, 2,3’-�diamino- �6’- �ethylthiobiphenyl, 2,4’-�diamino- �3- �ethylthiobiphenyl,
2,4’-�diamino-�4-�ethylthiobiphenyl, 2,4’-�diamino- �5- �ethylthiobiphenyl, 2,4’-�diamino- �6-�ethylthiobiphenyl, 2,4’- �diamino- �2’-
ethylthiobiphenyl, 2,4’- �diamino- �3’- �ethylthiobiphenyl, 3,3’-�diamino- �2- �ethylthiobiphenyl, 3,3’-�diamino- �4-�ethylthiobiphenyl,
3,3’-�diamino- �5-�ethylthiobiphenyl, 3,3’- �diamino- �6-�ethylthiobiphenyl, 3,4’-�diamino-�2-�ethylthiobiphenyl, 3,4’-�diamino-�4-
ethylthiobiphenyl, 3,4’- �diamino- �5-�ethylthiobiphenyl, 3,4’-�diamino-�6-�ethylthiobiphenyl, 3,4’-�diamino-�2’-�ethylthiobiphenyl,
3,4’-�diamino-�3’- �ethylthiobiphenyl, 4,4’-�diamino- �2- �ethylthiobiphenyl, 4,4’- �diamino- �3- �ethylthiobiphenyl
2-�amino-�3-�phenylthiobiphenyl, 2-�amino-�4-�phenylthiobiphenyl, 2- �amino-�5-�phenylthiobiphenyl, 2-�amino-�6-�phenylthiobi-
phenyl, 2-�amino-�2’- �phenylthiobiphenyl, 2-�amino-�3’- �phenylthiobiphenyl, 2-�amino-�4’-�phenylthiobiphenyl, 3-�amino-�2-�phe-
nylthiobiphenyl,� 3- �amino-�4-�phenylthiobiphenyl, 3-�amino-�5- �phenylthiobiphenyl, 3-�amino-�6-�phenylthiobiphenyl, 3-�amino-
2’-�phenylthiobiphenyl, 3-�amino-�3’-�phenylthiobiphenyl, 3-�amino-�4’-�phenylthiobiphenyl, 4-�amino-�2-�phenylthiobiphenyl, 4-
amino-�3-�phenylthiobiphenyl, 4-�amino-�2’- �phenylthiobiphenyl, 4-�amino-�3’-�phenylthiobiphenyl, 4-�amino-�4’- �phenylthiobi-
phenyl, �
2,2’-�diamino-�3- �phenylthiobiphenyl, 2,2’-�diamino- �4- �phenylthiobiphenyl, 2,2’-�diamino- �5-�phenylthiobiphenyl, 2,2’-�diamino-
6-�phenylthiobiphenyl, 2,3’-�diamino-�2-�phenylthiobiphenyl, 2,3’-�diamino-�3-�phenylthiobiphenyl, 2,3’- �diamino- �4-�phenylthio-
biphenyl, 2,3’-�diamino- �5-�phenylthiobiphenyl, 2,3’-�diamino- �6-�phenylthiobiphenyl, 2,3’- �diamino-�2’- �phenylthiobiphenyl,
2,3’-�diamino-�4’- �phenylthiobiphenyl, 2,3’-�diamino- �5’- �phenylthiobiphenyl, 2,3’-�diamino- �6’-�phenylthiobiphenyl, 2,4’-�diami-
no-�3-�phenylthiobiphenyl, 2,4’-�diamino- �4-�phenylthiobiphenyl, 2,4’-�diamino-�5-�phenylthiobiphenyl, 2,4’-�diamino-�6-�phe-
nylthiobiphenyl, 2,4’-�diamino-�2’-�phenylthiobiphenyl, 2,4’-�diamino- �3’- �phenylthiobiphenyl, 3,3’-�diamino- �2-�phenylthiobi-
phenyl, 3,3’-�diamino-�4-�phenylthiobiphenyl, 3,3’-�diamino-�5-�phenylthiobiphenyl, 3,3’-�diamino-�6-�phenylthiobiphenyl, 3,4’-
diamino-�2-�phenylthiobiphenyl, 3,4’-�diamino-�4-�phenylthiobiphenyl, 3,4’- �diamino- �5-�phenylthiobiphenyl, 3,4’-�diamino-�6-
phenylthiobiphenyl, 3,4’-�diamino-�2’-�phenylthiobiphenyl, 3,4’-�diamino-�3’- �phenylthiobiphenyl, 4,4’-�diamino- �2-�phenylthio-
biphenyl, 4,4’-�diamino-�3-�phenylthiobiphenyl
2-�amino-�3-�methylaminobiphenyl, 2-�amino-�4-�methylaminobiphenyl, 2-�amino-�5-�methylaminobiphenyl, 2-�amino-�6- �meth-
ylaminobiphenyl, 2-�amino-�2’-�methylaminobiphenyl, 2- �amino-�3’- �methylaminobiphenyl, 2- �amino-�4’- �methylaminobiphe-
nyl, 3-�amino-�2-�methylaminobiphenyl, 3- �amino-�4-�methylaminobiphenyl, 3- �amino-�5-�methylaminobiphenyl, 3-�amino-�6-
methylaminobiphenyl, 3-�amino-�2’-�methylaminobiphenyl, 3-�amino-�3’-�methylaminobiphenyl, 3-�amino-�4’-�methylaminobi-
phenyl, 4-�amino-�2-�methylaminobiphenyl, 4-�amino-�3-�methylaminobiphenyl, 4-�amino-�2’- �methylaminobiphenyl, 4- �amino-
3’-�methylaminobiphenyl, 4- �amino-�4’- �methylaminobiphenyl, �
2,2’-�diamino-�3-�methylaminobiphenyl, 2,2’-�diamino- �4-�methylaminobiphenyl, 2,2’-�diamino- �5-�methylaminobiphenyl, 2,2’-
diamino-�6-�methylaminobiphenyl, 2,3’-�diamino- �2- �methylaminobiphenyl, � 2,3’-�diamino- �3- �methylaminobiphenyl, 2,3’-�di-
amino-�4-�methylaminobiphenyl, 2,3’-�diamino-�5-�methylaminobiphenyl, 2,3’-�diamino- �6-�methylaminobiphenyl, 2,3’-�diami-
no-�2’- �methylaminobiphenyl, 2,3’- �diamino- �4’- �methylaminobiphenyl, 2,3’- �diamino-�5’-�methylaminobiphenyl, 2,3’- �diamino-
6’-�methylaminobiphenyl, 2,4’-�diamino-�3-�methylaminobiphenyl, 2,4’-�diamino- �4-�methylaminobiphenyl, 2,4’-�diamino- �5-
methylaminobiphenyl, 2,4’-�diamino- �6-�methylaminobiphenyl, 2,4’-�diamino-�2’-�methylaminobiphenyl, 2,4’-�diamino- �3’-
methylaminobiphenyl, 3,3’-�diamino- �2-�methylaminobiphenyl, 3,3’-�diamino- �4-�methylaminobiphenyl, 3,3’-�diamino- �5-�meth-
ylaminobiphenyl, 3,3’-�diamino-�6-�methylaminobiphenyl, 3,4’-�diamino-�2-�methylaminobiphenyl, 3,4’-�diamino- �4-�methyl-
aminobiphenyl, 3,4’-�diamino-�5-�methylaminobiphenyl, 3,4’-�diamino- �6-�methylaminobiphenyl, 3,4’-�diamino-�2’-�methylami-
nobiphenyl, 3,4’-�diamino- �3’- �methylaminobiphenyl, 4,4’-�diamino- �2-�methylaminobiphenyl, 4,4’-�diamino- �3- �methylaminobi-
phenyl
2-�amino-�3-�dimethylaminobiphenyl, 2-�amino-�4-�dimethylaminobiphenyl, 2-�amino-�5-�dimethylaminobiphenyl, 2- �amino-�6-
dimethylaminobiphenyl, 2-�amino-�2’- �dimethylaminobiphenyl, 2-�amino-�3’- �dimethylaminobiphenyl, 2-�amino-�4’- �dimethyl-
aminobiphenyl, 3-�amino-�2-�dimethylaminobiphenyl, 3-�amino-�4-�dimethylaminobiphenyl, 3-�amino-�5-�dimethylaminobiphe-
nyl, 3-�amino-�6- �dimethylaminobiphenyl, 3- �amino-�2’- �dimethylaminobiphenyl, 3- �amino-�3’- �dimethylaminobiphenyl, 3- �ami-
no-�4’- �dimethylaminobiphenyl, 4- �amino-�2-�dimethylaminobiphenyl, 4-�amino-�3-�dimethylaminobiphenyl, 4- �amino-�2’-
dimethylaminobiphenyl, 4-�amino-�3’- �dimethylaminobiphenyl, 4- �amino-�4’- �dimethylaminobiphenyl, �
2,2’-�diamino-�3-�dimethylaminobiphenyl, 2,2’-�diamino-�4-�dimethylaminobiphenyl, 2,2’-�diamino- �5- �dimethylaminobiphenyl,
2,2’-�diamino-�6-�dimethylaminobiphenyl, 2,3’-�diamino-�2-�dimethylaminobiphenyl, 2,3’-�diamino- �3- �dimethylaminobiphenyl,
2,3’-�diamino-�4-�dimethylaminobiphenyl, 2,3’-�diamino-�5-�dimethylaminobiphenyl, 2,3’-�diamino- �6- �dimethylaminobiphenyl,
2,3’-�diamino-�2’-�dimethylaminobiphenyl, 2,3’-�diamino- �4’- �dimethylaminobiphenyl, 2,3’-�diamino-�5’- �dimethylaminobiphe-
nyl, 2,3’-�diamino- �6’- �dimethylaminobiphenyl, 2,4’-�diamino-�3-�dimethylaminobiphenyl, 2,4’-�diamino-�4-�dimethylaminobi-
phenyl, 2,4’-�diamino- �5-�dimethylaminobiphenyl, 2,4’-�diamino-�6-�dimethylaminobiphenyl, 2,4’-�diamino- �2’-�dimethylamino-
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biphenyl, 2,4’-�diamino- �3’- �dimethylaminobiphenyl, 3,3’-�diamino-�2-�dimethylaminobiphenyl, 3,3’- �diamino-�4- �dimethylami-
nobiphenyl, 3,3’-�diamino- �5- �dimethylaminobiphenyl, 3,3’-�diamino-�6-�dimethylaminobiphenyl, 3,4’-�diamino- �2-�dimethyl-
aminobiphenyl, 3,4’-�diamino-�4-�dimethylaminobiphenyl, 3,4’-�diamino-�5-�dimethylaminobiphenyl, 3,4’-�diamino-�6-�dimeth-
ylaminobiphenyl, 3,4’-�diamino- �2’-�dimethylaminobiphenyl, 3,4’-�diamino-�3’-�dimethylaminobiphenyl, 4,4’-�diamino-�2-
dimethylaminobiphenyl, 4,4’-�diamino-�3-�dimethylaminobiphenyl
2-�amino-�3-�t-�butoxycarbonylaminobiphenyl, 2-�amino-�4-�t-�butoxycarbonylaminobiphenyl, 2-�amino-�5-�t- �butoxycarbo-
nylaminobiphenyl, 2-�amino-�6-�t-�butoxycarbonylaminobiphenyl, 2-�amino-�2’- �t- �butoxycarbonylaminobiphenyl, 2-�amino-�3’-
t- �butoxycarbonylaminobiphenyl, 2-�amino-�4’-�t- �butoxycarbonylaminobiphenyl, 3-�amino-�2- �t-�butoxycarbonylaminobiphe-
nyl, 3-�amino-�4-�t- �butoxycarbonylaminobiphenyl, 3-�amino-�5-�t- �butoxycarbonylaminobiphenyl, 3-�amino-�6- �t-�butoxycarbo-
nylaminobiphenyl, 3-�amino-�2’- �t- �butoxycarbonylaminobiphenyl, 3-�amino-�3’- �t-�butoxycarbonylaminobiphenyl, 3-�amino-�4’-
t- �butoxycarbonylaminobiphenyl, 4-�amino-�2- �t- �butoxycarbonylaminobiphenyl, 4-�amino-�3-�t-�butoxycarbonylaminobiphe-
nyl, 4-�amino- �2’-�t- �butoxycarbonylaminobiphenyl, 4-�amino-�3’- �t- �butoxycarbonylaminobiphenyl, 4-�amino-�4’- �t- �butoxycarbo-
nylaminobiphenyl, �
2,2’-�diamino-�3-�t-�butoxycarbonylaminobiphenyl,� 2,2’- �diamino- �4- �t- �butoxycarbonylaminobiphenyl, 2,2’- �diamino- �5-�t-�butox-
ycarbonylaminobiphenyl, 2,2’- �diamino-�6-�t- �butoxycarbonylaminobiphenyl, 2,3’-�diamino-�2-�t- �butoxycarbonylaminobiphe-
nyl, 2,3’-�diamino- �3-�t- �butoxycarbonylaminobiphenyl, 2,3’-�diamino-�4- �t-�butoxycarbonylaminobiphenyl, 2,3’-�diamino- �5-�t-
butoxycarbonylaminobiphenyl, 2,3’-�diamino- �6- �t- �butoxycarbonylaminobiphenyl, 2,3’-�diamino-�2’-�t- �butoxycarbonylamino-
biphenyl, 2,3’-�diamino-�4’-�t-�butoxycarbonylaminobiphenyl, 2,3’-�diamino-�5’- �t- �butoxycarbonylaminobiphenyl, 2,3’-�diami-
no-�6’- �t-�butoxycarbonylaminobiphenyl, 2,4’- �diamino-�3- �t- �butoxycarbonylaminobiphenyl, 2,4’-�diamino-�4-�t- �butoxycarbo-
nylaminobiphenyl, 2,4’-�diamino-�5-�t- �butoxycarbonylaminobiphenyl, 2,4’-�diamino- �6-�t-�butoxycarbonylaminobiphenyl, 2,4’-
diamino-�2’-�t- �butoxycarbonylaminobiphenyl, 2,4’-�diamino-�3’-�t- �butoxycarbonylaminobiphenyl, 3,3’-�diamino- �2-�t-�butoxy-
carbonylaminobiphenyl, 3,3’-�diamino-�4-�t- �butoxycarbonylaminobiphenyl, 3,3’-�diamino-�5-�t-�butoxycarbonylaminobiphe-
nyl, 3,3’-�diamino- �6-�t- �butoxycarbonylaminobiphenyl, 3,4’-�diamino-�2- �t-�butoxycarbonylaminobiphenyl, 3,4’-�diamino- �4-�t-
butoxycarbonylaminobiphenyl, 3,4’-�diamino- �5- �t- �butoxycarbonylaminobiphenyl, 3,4’-�diamino- �6-�t- �butoxycarbonylamino-
biphenyl, 3,4’-�diamino-�2’-�t-�butoxycarbonylaminobiphenyl, 3,4’-�diamino-�3’- �t- �butoxycarbonylaminobiphenyl, 4,4’-�diami-
no-�2-�t-�butoxycarbonylaminobiphenyl, 4,4’-�diamino-�3-�t-�butoxycarbonylaminobiphenyl,
�[0050] 2-�amino-�3-�t- �butoxycarbonylaminobiphenyl, 2-�amino-�4-�t- �butoxycarbonylaminobiphenyl, 2-�amino-�5-�t-�butoxy-
carbonylaminobiphenyl, 2-�amino-�6- �t- �butoxycarbonylaminobiphenyl, 2-�amino-�2’-�t-�butoxycarbonylaminobiphenyl, 2-�ami-
no-�3’- �t- �butoxycarbonylaminobiphenyl, 2- �amino-�4’- �t- �butoxycarbonylaminobiphenyl, 3-�amino-�2-�t- �butoxycarbonylamino-
biphenyl, 3-�amino-�4-�t- �butoxycarbonylaminobiphenyl, 3-�amino-�5- �t-�butoxycarbonylaminobiphenyl, 3-�amino-�6-�t- �butoxy-
carbonylaminobiphenyl, 3-�amino-�2’-�t- �butoxycarbonylaminobiphenyl, 3-�amino-�3’-�t- �butoxycarbonylaminobiphenyl, 3-�ami-
no-�4’- �t- �butoxycarbonylaminobiphenyl, 4-�amino-�2-�t-�butoxycarbonylaminobiphenyl, 4-�amino-�3-�t- �butoxycarbonylaminobi-
phenyl, 4-�amino-�2’- �t- �butoxycarbonylaminobiphenyl, � 4-�amino-�3’-�t- �butoxycarbonylaminobiphenyl, 4-�amino-�4’- �t- �butoxy-
carbonylaminobiphenyl, 2,2’-�diamino-�3-�t- �butoxycarbonylaminobiphenyl, 2,2’-�diamino-�4-�t-�butoxycarbonylaminobiphe-
nyl, 2,2’-�diamino- �5-�t- �butoxycarbonylaminobiphenyl, 2,2’-�diamino-�6- �t-�butoxycarbonylaminobiphenyl, 2,3’-�diamino- �2-�t-
butoxycarbonylaminobiphenyl, 2,3’-�diamino- �3- �t- �butoxycarbonylaminobiphenyl, 2,3’-�diamino- �4-�t- �butoxycarbonylamino-
biphenyl, 2,3’-�diamino-�5- �t- �butoxycarbonylaminobiphenyl, 2,3’-�diamino-�6- �t- �butoxycarbonylaminobiphenyl, 2,3’-�diamino-
2’-�t- �butoxycarbonylaminobiphenyl, 2,3’- �diamino- �4’- �t- �butoxycarbonylaminobiphenyl, 2,3’-�diamino- �5’- �t-�butoxycarbo-
nylaminobiphenyl, 2,3’-�diamino-�6’- �t- �butoxycarbonylaminobiphenyl, 2,4’-�diamino-�3-�t- �butoxycarbonylaminobiphenyl,
2,4’-�diamino-�4-�t-�butoxycarbonylaminobiphenyl, 2,4’-�diamino-�5-�t- �butoxycarbonylaminobiphenyl, 2,4’-�diamino-�6-�t-�butox-
ycarbonylaminobiphenyl, 2,4’- �diamino- �2’-�t-�butoxycarbonylaminobiphenyl, 2,4’-�diamino- �3’- �t- �butoxycarbonylaminobiphe-
nyl, 3,3’-�diamino- �2-�t- �butoxycarbonylaminobiphenyl, 3,3’-�diamino-�4- �t-�butoxycarbonylaminobiphenyl, 3,3’-�diamino- �5-�t-
butoxycarbonylaminobiphenyl, 3,3’-�diamino- �6- �t- �butoxycarbonylaminobiphenyl, 3,4’-�diamino- �2-�t- �butoxycarbonylamino-
biphenyl, 3,4’-�diamino-�4- �t- �butoxycarbonylaminobiphenyl, 3,4’-�diamino-�5- �t- �butoxycarbonylaminobiphenyl, 3,4’-�diamino-
6-�t- �butoxycarbonylaminobiphenyl, 3,4’-�diamino-�2’- �t- �butoxycarbonylaminobiphenyl, 3,4’-�diamino-�3’-�t- �butoxycarbo-
nylaminobiphenyl, 4,4’-�diamino-�2-�t- �butoxycarbonylaminobiphenyl, 4,4’-�diamino- �3-�t- �butoxycarbonylaminobiphenyl, 2-
amino-�3-�benzyloxycarbonylaminobiphenyl, 2- �amino-�4-�benzyloxycarbonylaminobiphenyl, 2- �amino-�5-�benzyloxycarbo-
nylaminobiphenyl, 2-�amino-�6-�benzyloxycarbonylaminobiphenyl, 2- �amino-�2’- �benzyloxycarbonylaminobiphenyl, 2- �ami-
no-�3’- �benzyloxycarbonylaminobiphenyl, 2- �amino-�4’-�benzyloxycarbonylaminobiphenyl, 3- �amino-�2-�benzyloxycarbo-
nylaminobiphenyl, 3-�amino-�4-�benzyloxycarbonylaminobiphenyl, 3-�amino-�5-�benzyloxycarbonylaminobiphenyl, 3-�amino-
6-�benzyloxycarbonylaminobiphenyl, 3-�amino-�2’- �benzyloxycarbonylaminobiphenyl, 3-�amino-�3’- �benzyloxycarbonylami-
nobiphenyl,� 3-�amino-�4’-�benzyloxycarbonylaminobiphenyl, 4- �amino-�2-�benzyloxycarbonylaminobiphenyl, 4- �amino-�3-
benzyloxycarbonylaminobiphenyl, 4-�amino-�2’- �benzyloxycarbonylaminobiphenyl, 4- �amino-�3’- �benzyloxycarbonylamino-
biphenyl, 4-�amino-�4’- �benzyloxycarbonylaminobiphenyl, �
2,2’-�diamino-�3-�benzyloxycarbonylaminobiphenyl, 2,2’-�diamino- �4-�benzyloxycarbonylaminobiphenyl, 2,2’-�diamino-�5-
benzyloxycarbonylaminobiphenyl, 2,2’-�diamino-�6-�benzyloxycarbonylaminobiphenyl, 2,3’-�diamino-�2-�benzyloxycarbo-
nylaminobiphenyl, 2,3’-�diamino-�3-�benzyloxycarbonylaminobiphenyl, 2,3’-�diamino- �4-�benzyloxycarbonylaminobiphenyl,
2,3’-�diamino- �5- �benzyloxycarbonylaminobiphenyl, 2,3’-�diamino-�6-�benzyloxycarbonylaminobiphenyl, 2,3’-�diamino- �2’-
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benzyloxycarbonylaminobiphenyl, 2,3’-�diamino-�4’-�benzyloxycarbonylaminobiphenyl, 2,3’- �diamino- �5’- �benzyloxycarbo-
nylaminobiphenyl, 2,3’-�diamino-�6’- �benzyloxycarbonylaminobiphenyl, 2,4’- �diamino- �3-�benzyloxycarbonylaminobiphenyl,
2,4’-�diamino-�4-�benzyloxycarbonylaminobiphenyl, 2,4’-�diamino- �5-�benzyloxycarbonylaminobiphenyl, 2,4’-�diamino-�6-
benzyloxycarbonylaminobiphenyl, 2,4’-�diamino-�2’-�benzyloxycarbonylaminobiphenyl, 2,4’- �diamino- �3’- �benzyloxycarbo-
nylaminobiphenyl, 3,3’-�diamino-�2-�benzyloxycarbonylaminobiphenyl, 3,3’-�diamino- �4-�benzyloxycarbonylaminobiphenyl,
3,3’-�diamino-�5-�benzyloxycarbonylaminobiphenyl, 3,3’-�diamino- �6-�benzyloxycarbonylaminobiphenyl, 3,4’-�diamino-�2-
benzyloxycarbonylaminobiphenyl, 3,4’-�diamino-�4-�benzyloxycarbonylaminobiphenyl, 3,4’-�diamino-�5-�benzyloxycarbo-
nylaminobiphenyl, 3,4’-�diamino-�6-�benzyloxycarbonylaminobiphenyl, 3,4’-�diamino-�2’-�benzyloxycarbonylaminobiphenyl,
3,4’-�diamino- �3’- �benzyloxycarbonylaminobiphenyl, 4,4’-�diamino-�2-�benzyloxycarbonylaminobiphenyl, 4,4’- �diamino- �3-
benzyloxycarbonylaminobiphenyl
2-�amino-�3-�p-�methoxyphenoxycarbonylaminobiphenyl, 2-�amino-�4-�p-�methoxyphenoxycarbonylaminobiphenyl, 2-�amino-
5-�p-�methoxyphenoxycarbonylaminobiphenyl, 2-�amino-�6- �p-�methoxyphenoxycarbonylaminobiphenyl, 2-�amino-�2’-�p-
methoxyphenoxycarbonylaminobiphenyl, 2-�amino-�3’- �p-�methoxyphenoxycarbonylaminobiphenyl, 2-�amino-�4’-�p-�methox-
yphenoxycarbonylaminobiphenyl, 3-�amino-�2-�p-�methoxyphenoxycarbonylaminobiphenyl, 3-�amino-�4-�p- �methoxyphenox-
ycarbonylaminobiphenyl,� 3- �amino-�5-�p-�methoxyphenoxycarbonylaminobiphenyl, 3-�amino- �6-�p-�methoxyphenoxycarbo-
nylaminobiphenyl, 3-�amino-�2’-�p-�methoxyphenoxycarbonylaminobiphenyl, 3- �amino-�3’- �p-�methoxyphenoxycarbonylami-
nobiphenyl, 3-�amino-�4’-�p-�methoxyphenoxycarbonylaminobiphenyl, 4-�amino-�2-�p-�methoxyphenoxycarbonylaminobiphe-
nyl, 4-�amino-�3-�p-�methoxyphenoxycarbonylaminobiphenyl, 4- �amino-�2’-�p-�methoxyphenoxycarbonylaminobiphenyl, 4-
amino-�3’- �p-�methoxyphenoxycarbonylaminobiphenyl, 4- �amino-�4’- �p- �methoxyphenoxycarbonylaminobiphenyl,�
2,2’-�diamino- �3-�p- �methoxyphenoxycarbonylaminobiphenyl, 2,2’-�diamino-�4-�p-�methoxyphenoxycarbonylaminobiphenyl,
2,2’-�diamino- �5-�p- �methoxyphenoxycarbonylaminobiphenyl, 2,2’-�diamino-�6-�p-�methoxyphenoxycarbonylaminobiphenyl,
2,3’-�diamino- �2-�p- �methoxyphenoxycarbonylaminobiphenyl, 2,3’-�diamino-�3-�p-�methoxyphenoxycarbonylaminobiphenyl,
2,3’-�diamino- �4-�p- �methoxyphenoxycarbonylaminobiphenyl, 2,3’-�diamino-�5-�p-�methoxyphenoxycarbonylaminobiphenyl,
2,3’-�diamino-�6- �p-�methoxyphenoxycarbonylaminobiphenyl, 2,3’-�diamino- �2’- �p-�methoxyphenoxycarbonylaminobiphenyl,
2,3’-�diamino-�4’- �p- �methoxyphenoxycarbonylaminobiphenyl, 2,3’- �diamino- �5’- �p-�methoxyphenoxycarbonylaminobiphenyl,
2,3’-�diamino-�6’- �p-�methoxyphenoxycarbonylaminobiphenyl, 2,4’-�diamino-�3-�p-�methoxyphenoxycarbonylaminobiphenyl,
2,4’-�diamino- �4-�p- �methoxyphenoxycarbonylaminobiphenyl, 2,4’-�diamino-�5-�p-�methoxyphenoxycarbonylaminobiphenyl,
2,4’-�diamino-�6- �p-�methoxyphenoxycarbonylaminobiphenyl, 2,4’-�diamino- �2’- �p-�methoxyphenoxycarbonylaminobiphenyl,
2,4’-�diamino-�3’- �p-�methoxyphenoxycarbonylaminobiphenyl, 3,3’-�diamino-�2-�p-�methoxyphenoxycarbonylaminobiphenyl,
3,3’-�diamino- �4-�p- �methoxyphenoxycarbonylaminobiphenyl, 3,3’-�diamino-�5-�p-�methoxyphenoxycarbonylaminobiphenyl,
3,3’-�diamino- �6-�p- �methoxyphenoxycarbonylaminobiphenyl, 3,4’-�diamino-�2-�p-�methoxyphenoxycarbonylaminobiphenyl,
3,4’-�diamino- �4-�p- �methoxyphenoxycarbonylaminobiphenyl, 3,4’-�diamino-�5-�p-�methoxyphenoxycarbonylaminobiphenyl,
3,4’-�diamino-�6- �p-�methoxyphenoxycarbonylaminobiphenyl, 3,4’-�diamino- �2’- �p-�methoxyphenoxycarbonylaminobiphenyl,
3,4’-�diamino-�3’- �p-�methoxyphenoxycarbonylaminobiphenyl, 4,4’-�diamino-�2-�p-�methoxyphenoxycarbonylaminobiphenyl,
4,4’-�diamino-�3-�p-�methoxyphenoxycarbonylaminobiphenyl,�
2-�amino-�3-�carbamoylbiphenyl, 2-�amino-�4-�carbamoylbiphenyl, 2-�amino-�5-�carbamoylbiphenyl, 2-�amino-�6-�carbamoylbi-
phenyl, 2-�amino-�2’- �carbamoylbiphenyl, � 2- �amino-�3’-�carbamoylbiphenyl, 2-�amino-�4’- �carbamoylbiphenyl, 3-�amino-�2-�car-
bamoylbiphenyl, 3-�amino-�4-�carbamoylbiphenyl, 3-�amino-�5- �carbamoylbiphenyl, 3- �amino-�6-�carbamoylbiphenyl, 3-�ami-
no-�2’- �carbamoylbiphenyl, 3-�amino-�3’- �carbamoylbiphenyl, 3-�amino-�4’-�carbamoylbiphenyl, 4-�amino-�2-�carbamoylbiphe-
nyl, 4-�amino-�3-�carbamoylbiphenyl, 4- �amino-�2’- �carbamoylbiphenyl, 4-�amino-�3’-�carbamoylbiphenyl, 4- �amino-�4’- �car-
bamoylbiphenyl,�
2,2’-�diamino- �3-�carbamoylbiphenyl, 2,2’-�diamino- �4-�carbamoylbiphenyl, 2,2’-�diamino-�5- �carbamoylbiphenyl, 2,2’-�diami-
no-�6-�carbamoylbiphenyl, 2,3’-�diamino-�2-�carbamoylbiphenyl, 2,3’-�diamino- �3-�carbamoylbiphenyl, 2,3’-�diamino- �4- �car-
bamoylbiphenyl, 2,3’-�diamino-�5- �carbamoylbiphenyl, 2,3’-�diamino- �6-�carbamoylbiphenyl, 2,3’-�diamino-�2’- �carbamoylbi-
phenyl, 2,3’-�diamino- �4’- �carbamoylbiphenyl, 2,3’-�diamino-�5’- �carbamoylbiphenyl, 2,3’-�diamino- �6’-�carbamoylbiphenyl,
2,4’-�diamino- �3-�carbamoylbiphenyl, 2,4’-�diamino- �4-�carbamoylbiphenyl, 2,4’-�diamino-�5- �carbamoylbiphenyl, 2,4’-�diami-
no-�6-�carbamoylbiphenyl, 2,4’- �diamino-�2’-�carbamoylbiphenyl, 2,4’- �diamino- �3’-�carbamoylbiphenyl, 3,3’-�diamino- �2-�car-
bamoylbiphenyl, 3,3’- �diamino- �4-�carbamoylbiphenyl, 3,3’-�diamino- �5-�carbamoylbiphenyl, 3,3’- �diamino- �6-�carbamoylbi-
phenyl, 3,4’-�diamino-�2-�carbamoylbiphenyl, 3,4’- �diamino-�4-�carbamoylbiphenyl, 3,4’- �diamino-�5-�carbamoylbiphenyl, 3,4’-
diamino-�6-�carbamoylbiphenyl, 3,4’-�diamino-�2’- �carbamoylbiphenyl, 3,4’- �diamino- �3’-�carbamoylbiphenyl, 4,4’-�diamino- �2-
carbamoylbiphenyl, 4,4’-�diamino-�3-�carbamoylbiphenyl, �
2-�amino-�3-�hydroxybiphenyl, 2-�amino-�4-�hydroxybiphenyl, 2-�amino-�5- �hydroxybiphenyl, 2-�amino-�6-�hydroxybiphenyl, 2-
amino-�2’-- �hydroxybiphenyl, 2-�amino-�3’--�hydroxybiphenyl, 2-�amino-�4’--�hydroxybiphenyl, 3-�amino-�2-�hydroxybiphenyl, 3-
amino-�4-�hydroxybiphenyl, 3-�amino- �5-�hydroxybiphenyl, 3-�amino-�6-�hydroxybiphenyl, 3- �amino-�2’-- �hydroxybiphenyl, 3-
amino-�3’--�hydroxybiphenyl, 3-�amino-�4’-- �hydroxybiphenyl, 4-�amino-�2-�hydroxybiphenyl, 4- �amino-�3-�hydroxybiphenyl, 4-
amino-�2’-- �hydroxybiphenyl, 4-�amino-�3’-- �hydroxybiphenyl, 4- �amino-�4’- �hydroxybiphenyl, �
2,2’-�diamino- �3-�hydroxybiphenyl, 2,2’-�diamino- �4-�hydroxybiphenyl, 2,2’-�diamino- �5-�hydroxybiphenyl, 2,2’-�diamino- �6-�hy-
droxybiphenyl, 2,3’-�diamino-�2-�hydroxybiphenyl, 2,3’-�diamino- �3-�hydroxybiphenyl, 2,3’-�diamino- �4-�hydroxybiphenyl, 2,3’-
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diamino-�5- �hydroxybiphenyl, � 2,3’-�diamino- �6-�hydroxybiphenyl, 2,3’- �diamino-�2’-- �hydroxybiphenyl, 2,3’-�diamino-�4’-�hy-
droxybiphenyl, 2,3’-�diamino-�5’--�hydroxybiphenyl, 2,3’-�diamino- �6’-- �hydroxybiphenyl, 2,4’- �diamino-�3-�hydroxybiphenyl,
2,4’-�diamino-�4-�hydroxybiphenyl, 2,4’- �diamino-�5-�hydroxybiphenyl, 2,4’-�diamino- �6-�hydroxybiphenyl, 2,4’- �diamino- �2’-- �hy-
droxybiphenyl, 2,4’-�diamino- �3’-- �hydroxybiphenyl, 3,3’-�diamino-�2-�hydroxybiphenyl, 3,3’- �diamino- �4-�hydroxybiphenyl, 3,3’-
diamino-�5-�hydroxybiphenyl, 3,3’-�diamino-�6-�hydroxybiphenyl, 3,4’-�diamino- �2- �hydroxybiphenyl, 3,4’- �diamino-�4-�hydroxy-
biphenyl, 3,4’-�diamino-�5-�hydroxybiphenyl, 3,4’- �diamino-�6-�hydroxybiphenyl, 3,4’-�diamino-�2’-- �hydroxybiphenyl, 3,4’-�di-
amino-�3’- �hydroxybiphenyl, 4,4’-�diamino- �2- �hydroxybiphenyl, 4,4’- �diamino-�3-�hydroxybiphenyl,�
2-�amino-�3-�hydroxymethylbiphenyl, 2-�amino-�4-�hydroxymethylbiphenyl, 2-�amino-�5-�hydroxymethylbiphenyl, 2- �amino-�6-
hydroxymethylbiphenyl, 2-�amino-�2’- �hydroxymethylbiphenyl, 2-�amino-�3’- �hydroxymethylbiphenyl, 2-�amino-�4’-�hy-
droxymethylbiphenyl, 3-�amino-�2- �hydroxymethylbiphenyl, 3- �amino-�4-�hydroxymethylbiphenyl, 3-�amino-�5-�hydroxymeth-
ylbiphenyl, 3- �amino-�6- �hydroxymethylbiphenyl, 3- �amino-�2’-- �hydroxymethylbiphenyl, 3-�amino-�3’- �hydroxymethylbiphenyl,
3-�amino-�4’- �hydroxymethylbiphenyl, 4-�amino-�2-�hydroxymethylbiphenyl, 4-�amino-�3- �hydroxymethylbiphenyl, 4- �amino-�2’-
hydroxymethylbiphenyl, 4-�amino-�3’- �hydroxymethylbiphenyl, 4- �amino-�4’- �hydroxymethylbiphenyl, �
2,2’-�diamino-�3-�hydroxymethylbiphenyl, 2,2’-�diamino-�4-�hydroxymethylbiphenyl, 2,2’-�diamino- �5- �hydroxymethylbiphenyl,
2,2’-�diamino-�6-�hydroxymethylbiphenyl, 2,3’-�diamino-�2-�hydroxymethylbiphenyl, 2,3’-�diamino- �3- �hydroxymethylbiphenyl,
2,3’-�diamino-�4-�hydroxymethylbiphenyl, 2,3’-�diamino-�5-�hydroxymethylbiphenyl, 2,3’-�diamino- �6- �hydroxymethylbiphenyl,
2,3’-�diamino-�2’- �hydroxymethylbiphenyl, 2,3’-�diamino-�4’hydroxymethylbiphenyl, 2,3’-�diamino-�5’hydroxymethylbiphenyl,
2,3’-�diamino-�6’hydroxymethylbiphenyl, 2,4’-�diamino-�3-�hydroxymethylbiphenyl, 2,4’-�diamino-�4-�hydroxymethylbiphenyl,
2,4’-�diamino-�5-�hydroxymethylbiphenyl,� 2,4’-�diamino-�6-�hydroxymethylbiphenyl, 2,4’-�diamino- �2’hydroxymethylbiphenyl,
2,4’-�diamino-�3’hydroxymethylbiphenyl, 3,3’-�diamino-�2-�hydroxymethylbiphenyl, 3,3’-�diamino-�4-�hydroxymethylbiphenyl,
3,3’-�diamino-�5-�hydroxymethylbiphenyl, 3,3’-�diamino-�6-�hydroxymethylbiphenyl, 3,4’-�diamino- �2- �hydroxymethylbiphenyl,
3,4’-�diamino-�4-�hydroxymethylbiphenyl, 3,4’-�diamino-�5-�hydroxymethylbiphenyl, 3,4’-�diamino- �6- �hydroxymethylbiphenyl,
3,4’-�diamino- �2’hydroxymethylbiphenyl, 3,4’-�diamino- �3’hydroxymethylbiphenyl, 4,4’-�diamino-�2-�hydroxymethylbiphenyl,
4,4’-�diamino-�3-�hydroxymethylbiphenyl,�
2-�amino-�3-�aminomethylbiphenyl, 2- �amino-�4- �aminomethylbiphenyl, 2-�amino-�5-�aminomethylbiphenyl, 2-�amino-�6-�ami-
nomethylbiphenyl, 2- �amino-�2’- �aminomethylbiphenyl, 2-�amino-�3’- �aminomethylbiphenyl, 2-�amino-�4’-�aminomethylbiphe-
nyl, 3-�amino-�2-�aminomethylbiphenyl, 3-�amino-�4-�aminomethylbiphenyl, 3-�amino-�5-�aminomethylbiphenyl, 3-�amino-�6-
aminomethylbiphenyl, 3-�amino-�2’-�aminomethylbiphenyl, 3-�amino-�3’-�aminomethylbiphenyl, 3-�amino-�4’-�aminomethylbi-
phenyl, 4-�amino-�2-�aminomethylbiphenyl, 4-�amino-�3-�aminomethylbiphenyl, 4- �amino-�2’- �aminomethylbiphenyl, 4- �amino-
3’-�aminomethylbiphenyl, 4-�amino-�4’- �aminomethylbiphenyl, �
2,2’-�diamino-�3-�aminomethylbiphenyl, 2,2’-�diamino- �4-�aminomethylbiphenyl, 2,2’-�diamino- �5-�aminomethylbiphenyl, 2,2’-
diamino-�6-�aminomethylbiphenyl, 2,3’-�diamino-�2-�aminomethylbiphenyl, 2,3’-�diamino-�3-�aminomethylbiphenyl, 2,3’-�di-
amino-�4-�aminomethylbiphenyl, 2,3’-�diamino-�5-�aminomethylbiphenyl, 2,3’-�diamino- �6-�aminomethylbiphenyl, 2,3’-�diami-
no-�2’- �aminomethylbiphenyl, 2,3’- �diamino- �4’- �aminomethylbiphenyl, 2,3’-�diamino-�5’-�aminomethylbiphenyl, 2,3’-�diamino-
6’-�aminomethylbiphenyl, 2,4’-�diamino-�3-�aminomethylbiphenyl, 2,4’-�diamino- �4-�aminomethylbiphenyl, 2,4’-�diamino- �5-
aminomethylbiphenyl, 2,4’-�diamino- �6-�aminomethylbiphenyl, 2,4’-�diamino- �2’- �aminomethylbiphenyl,� 2,4’- �diamino- �3’- �ami-
nomethylbiphenyl, 3,3’- �diamino- �2-�aminomethylbiphenyl, 3,3’- �diamino- �4-�aminomethylbiphenyl, 3,3’- �diamino-�5-�ami-
nomethylbiphenyl, 3,3’- �diamino- �6-�aminomethylbiphenyl, 3,4’- �diamino- �2-�aminomethylbiphenyl, 3,4’- �diamino-�4-�ami-
nomethylbiphenyl, 3,4’-�diamino- �5-�aminomethylbiphenyl, 3,4’-�diamino- �6-�aminomethylbiphenyl, 3,4’-�diamino- �2’-�ami-
nomethylbiphenyl, 3,4’-�diamino- �3’- �aminomethylbiphenyl, 4,4’-�di.amino- �2- �aminomethylbiphenyl, 4,4’-�diamino- �3-�ami-
nomethylbiphenyl, 2-�aminomethylbiphenyl, 3-�aminomethylbiphenyl, 4-�aminomethylbiphenyl, 2,2’-�diaminomethylbiphe-
nyl, 2,3’-�diaminomethylbiphenyl, 2,4’-�diaminomethylbiphenyl, 3,3’-�diaminomethylbiphenyl, 3,4’-�diaminomethylbiphenyl,
4,4’-�diaminomethylbiphenyl, �
2-�aminomethyl-�3-�methylbiphenyl, 2-�aminomethyl-�4-�methylbiphenyl, 2-�aminomethyl- �5-�methylbiphenyl, 2-�aminomethyl-
6-�methylbiphenyl, 2-�aminomethyl-�2’-�methylbiphenyl, 2-�aminomethyl-�3’-�methylbiphenyl, 2-�aminomethyl-�4’- �methylbiphe-
nyl, 3-�aminomethyl-�2-�methylbiphenyl, 3-�aminomethyl- �4-�methylbiphenyl, 3-�aminomethyl-�5- �methylbiphenyl, 3- �aminome-
thyl-�6-�methylbiphenyl, 3-�aminomethyl-�2’-�methylbiphenyl, 3-�aminomethyl-�3’- �methylbiphenyl, 3-�aminomethyl-�4’- �methyl-
biphenyl, 4- �aminomethyl-�2-�methylbiphenyl, 4-�aminomethyl- �3-�methylbiphenyl, 4-�aminomethyl-�2’-�methylbiphenyl, 4-�ami-
nomethyl- �3’- �methylbiphenyl, 4-�aminomethyl-�4’- �methylbiphenyl, �
2,2’-�diaminomethyl-�3-�methylbiphenyl, 2,2’-�diaminomethyl-�4-�methylbiphenyl, 2,2’-�diaminomethyl- �5-�methylbiphenyl,
2,2’-�diaminomethyl-�6-�methylbiphenyl, 2,3’-�diaminomethyl-�2-�methylbiphenyl, 2,3’-�diaminomethyl- �3-�methylbiphenyl,
2,3’-�diaminomethyl-�4-�methylbiphenyl, 2,3’-�diaminomethyl-�5-�methylbiphenyl, 2,3’-�diaminomethyl- �6-�methylbiphenyl,
2,3’-�diaminomethyl-�2’-�methylbiphenyl, 2,3’-�diaminomethyl-�4’-�methylbiphenyl, 2,3’-�diaminomethyl-�5’- �methylbiphenyl,
2,3’-�diaminomethyl- �6’-�methylbiphenyl, 2,4’-�diaminomethyl- �3-�methylbiphenyl, 2,4’-�diaminomethyl-�4-�methylbiphenyl,
2,4’-�diaminomethyl- �5-�methylbiphenyl, 2,4’-�diaminomethyl-�6-�methylbiphenyl, 2,4’-�diaminomethyl-�2’-�methylbiphenyl,
2,4’-�diaminomethyl-�3’-�methylbiphenyl, 3,3’-�diaminomethyl-�2-�methylbiphenyl, � 3,3’-�diaminomethyl-�4-�methylbiphenyl,
3,3’-�diaminomethyl-�5-�methylbiphenyl, 3,3’-�diaminomethyl-�6-�methylbiphenyl, 3,4’-�diaminomethyl- �2-�methylbiphenyl,
3,4’-�diaminomethyl-�4-�methylbiphenyl, 3,4’-�diaminomethyl-�5-�methylbiphenyl, 3,4’-�diaminomethyl- �6-�methylbiphenyl,
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3,4’-�diaminomethyl-�2’- �methylbiphenyl, 3,4’- �diaminomethyl-�3’- �methylbiphenyl, 4,4’-�diaminomethyl-�2-�methylbiphenyl,
4,4’-�diaminomethyl- �3-�methylbiphenyl, �
2-�acetyl- �3-�aminobiphenyl, 2-�acetyl4-�aminobiphenyl, 2- �acetyl5- �aminobiphenyl, 2- �acetyl6- �aminobiphenyl, 2-�acetyl- �2’-
aminobiphenyl, 2- �acetyl-�3’- �aminobiphenyl, 2-�acetyl4’-�aminobiphenyl, 3-�acetyl-�2- �aminobiphenyl, 3- �acetyl4-�aminobiphe-
nyl, 3-�acetyl5-�aminobiphenyl, 3-�acetyl6- �aminobiphenyl, 3-�acetyl-�2’- �aminobiphenyl, 3-�acetyl-�3’-�aminobiphenyl, 3-
acetyl4’-�aminobiphenyl, 4-�acetyl-�2-�aminobiphenyl, 4-�acetyl-�3-�aminobiphenyl, 4-�acetyl- �2’-�aminobiphenyl, 4-�acetyl- �3’-
aminobiphenyl, 4- �acetyl4’-�aminobiphenyl, �
3-�acetyl- �2,2’- �diaminobiphenyl, 4-�acetyl-�2,2’-�diaminobiphenyl, 5- �acetyl-�2,2’-�diaminobiphenyl, 2- �acetyl-�6,2’-�diaminobi-
phenyl, 3-�acetyl-�2,3’-�diaminobiphenyl, 4- �acetyl-�2,3’- �diaminobiphenyl, 5-�acetyl- �2,3’-�diaminobiphenyl, 2-�acetyl-�6,3’- �di-
aminobiphenyl, 2- �acetyl-�3,2’- �diaminobiphenyl, 4-�acetyl-�3,2’-�diaminobiphenyl, 3-�acetyl-�5,2’-�diaminobiphenyl, 2-�acetyl-
5,2’-�diaminobiphenyl, 3-�acetyl-�2,4’-�diaminobiphenyl, 4- �acetyl-�2,4’-�diaminobiphenyl, 5-�acetyl-�2,4’- �diaminobiphenyl, 6-
acetyl-�2,4’-�diaminobiphenyl, 2- �acetyl-�4,2’-�diaminobiphenyl, 3- �acetyl- �4,2’- �diaminobiphenyl, 2- �acetyl- �3,3’- �diaminobiphe-
nyl, 4-�acetyl-�3,3’-�diaminobiphenyl, 3-�acetyl-�5,3’-�diaminobiphenyl, 2-�acetyl-�5,3’-�diaminobiphenyl, 2-�acetyl-�3,4’-�diamino-
biphenyl, 4- �acetyl-�3,4’-�diaminobiphenyl, 3-�acetyl-�5,4’-�diaminobiphenyl, 2- �acetyl- �5,4’- �diaminobiphenyl, 2-�acetyl-�4,3’-�di-
aminobiphenyl, 3- �acetyl-�4,3’-�diaminobiphenyl, 2-�acetyl4,4’- �diaminobiphenyl, 3-�acetyl-�4,4’-�diaminobiphenyl, �
2-�acetoxy-�3-�aminobiphenyl, 2-�acetoxy- �4-�aminobiphenyl, 2-�acetoxy-�5-�aminobiphenyl, 2- �acetoxy-�6- �aminobiphenyl, 2-�ac-
etoxy-�2’-�aminobiphenyl, 2-�acetoxy-�3’- �aminobiphenyl, 2-�acetoxy-�4’- �aminobiphenyl, 3- �acetoxy-�2- �aminobiphenyl, 3- �ace-
toxy-�4-�aminobiphenyl, 3-�acetoxy- �5-�aminobiphenyl, 3-�acetoxy-�6-�aminobiphenyl, 3-�acetoxy-�2’- �aminobiphenyl, 3- �ace-
toxy-�3’-�aminobiphenyl,� 3- �acetoxy-�4’-�aminobiphenyl, 4-�acetoxy-�2-�aminobiphenyl, 4-�acetoxy-�3-�aminobiphenyl, 4-�ace-
toxy-�2’- �aminobiphenyl, 4- �acetoxy-�3’- �aminobiphenyl, 4-�acetoxy-�4’- �aminobiphenyl, �
3-�acetoxy-�2,2’- �diaminobiphenyl, 4-�acetoxy-�2,2’-�diaminobiphenyl, 5-�acetoxy- �2,2’-�diaminobiphenyl, 2- �acetoxy-�6,2’-�di-
aminobiphenyl, 3- �acetoxy-�2,3’-�diaminobiphenyl, 4- �acetoxy-�2,3’-�diaminobiphenyl, 5-�acetoxy- �2,3’-�diaminobiphenyl, 2-�ac-
etoxy-�6,3’-�diaminobiphenyl, 2-�acetoxy- �3,2’-�diaminobiphenyl, 4- �acetoxy-�3,2’-�diaminobiphenyl, 3- �acetoxy-�5,2’-�diamino-
biphenyl, 2- �acetoxy-�5,2’-�diaminobiphenyl, 3-�acetoxy- �2,4’-�diaminobiphenyl, 4-�acetoxy-�2,4’-�diaminobiphenyl, 5-�acetoxy-
2,4’-�diaminobiphenyl, 6- �acetoxy-�2,4’- �diaminobiphenyl, 2-�acetoxy-�4,2’-�diaminobiphenyl, 3-�acetoxy-�4,2’-�diaminobiphe-
nyl, 2-�acetoxy-�3,3’- �diaminobiphenyl, 4-�acetoxy-�3,3’- �diaminobiphenyl, 3-�acetoxy-�5,3’- �diaminobiphenyl, 2-�acetoxy- �5,3’-
diaminobiphenyl, 2-�acetoxy-�3,4’-�diaminobiphenyl, 4-�acetoxy- �3,4’-�diaminobiphenyl, 3-�acetoxy-�5,4’-�diaminobiphenyl, 2-
acetoxy-�5,4’-�diaminobiphenyl, 2-�acetoxy-�4,3’-�diaminobiphenyl, 3-�acetoxy-�4,3’-�diaminobiphenyl, 2-�acetoxy-�4,4’-�diami-
nobiphenyl, 3-�acetoxy-�4,4’- �diaminobiphenyl, �
2-�acetylthioxy- �3- �aminobiphenyl, 2-�acetylthioxy- �4-�aminobiphenyl, 2-�acetylthioxy- �5-�aminobiphenyl, 2-�acetylthioxy- �6-�ami-
nobiphenyl, 2-�acetylthioxy-�2’- �aminobiphenyl, 2-�acetylthioxy- �3’- �aminobiphenyl, 2-�acetylthioxy- �4’- �aminobiphenyl, 3-
acetylthioxy-�2-�aminobiphenyl, 3-�acetylthioxy-�4- �aminobiphenyl, 3-�acetylthioxy-�5-�aminobiphenyl, 3-�acetylthioxy-�6-�ami-
nobiphenyl, 3-�acetylthioxy- �2’-�aminobiphenyl, 3-�acetylthioxy3’-�aminobiphenyl, 3-�acetylthioxy-�4’, �4-�acetylthioxy-�2’-�amino-
biphenyl, 4-�acetylthioxy- �3’-�aminobiphenyl, 4-�acetylthioxy-�4’- �aminobiphenyl,�
3-�acetylthioxy-�2,2’-�diaminobiphenyl, 4- �acetylthioxy-�2,2’-�diaminobiphenyl, 5- �acetylthioxy- �2,2’-�diaminobiphenyl, 2-
acetylthioxy6,2’-�diaminobiphenyl, 3-�acetylthioxy-�2,3’-�diaminobiphenyl, 4- �acetylthioxy-�2,3’-�diaminobiphenyl, 5-�acetylth-
ioxy- �2,3’-�diaminobiphenyl, 2- �acetylthioxy- �6,3’-�diaminobiphenyl, 2- �acetylthioxy-�3,2’- �diaminobiphenyl, 4-�acetylthioxy-
3,2’-�diaminobiphenyl, 3- �acetylthioxy-�5,2’-�diaminobiphenyl, 2-�acetylthioxy-�5,2’-�diaminobiphenyl, 3- �acetylthioxy- �2,4’-�di-
aminobiphenyl, 4- �acetylthioxy-�2,4’-�diaminobiphenyl, 5-�acetylthioxy- �2,4’-�diaminobiphenyl, 6- �acetylthioxy-�2,4’-�diaminobi-
phenyl, 2-�acetylthioxy-�4,2’-�diaminobiphenyl, � 3- �acetylthioxy-�4,2’-�diaminobiphenyl, 2’-�acetylthioxy- �3,3’-�diaminobiphenyl,
4-�acetylthioxy-�3,3’-�diaminobiphenyl, 3- �acetylthioxy-�5,3’-�diaminobiphenyl, 2- �acetylthioxy- �5,3’-�diaminobiphenyl, 2-
acetylthioxy-�3,4’-�diaminobiphenyl, 4-�acetylthioxy-�3,4’-�diaminobiphenyl, 3- �acetylthioxy- �5,4’- �diaminobiphenyl, 2- �acetylth-
ioxy- �5,4’-�diaminobiphenyl, 2- �acetylthioxy- �4,3’-�diaminobiphenyl, 3- �acetylthioxy-�4,3’- �diaminobiphenyl, 2-�acetylthioxy-
4,4’-�diaminobiphenyl, 3-�acetylthioxy-�4,4’-�diaminobiphenyl, �
2-(2- �aminophenyl)-pyridine, 2-(3-�aminophenyl)-pyridine, 2-(4-�aminophenyl)-pyridine, 3-(2- �aminophenyl)-pyridine, 3-(3-
aminophenyl)-pyridine, 3-(4- �aminophenyl)-pyridine, 4-(2- �aminophenyl)-pyridine, 4-(3- �aminophenyl)-pyridine, 4-(4- �ami-
nophenyl)-pyridine,�
2-(2- �aminomethylphenyl)-pyridine, 2-(3- �aminomethylphenyl)-pyridine, 2-(4-�aminomethylphenyl)-pyridine, 3-(2- �ami-
nomethylphenyl)-pyridine, 3-(3-�aminomethylphenyl)-pyridine, 3-(4-�aminomethylphenyl)-pyridine, 4-(2-�aminomethylphe-
nyl)-pyridine, 4-(3-�aminomethylphenyl)-pyridine, 4-(4-�aminomethylphenyl)-pyridine,�
2-(2- �dimethylaminophenyl)-pyridine, 2-(3-�dimethylaminophenyl)-pyridine, 2-(4-�dimethylaminophenyl)-pyridine, 3-(2-
dimethylaminophenyl)-pyridine, 3-(3-�dimethylaminophenyl)-pyridine, 3-(4-�dimethylaminophenyl)-pyridine, 4-(2- �dimeth-
ylaminophenyl)-pyridine, 4-(3-�dimethylaminophenyl)-pyridine, 4-(4-�dimethylaminophenyl)-pyridine,�
2-(2- �methylaminophenyl)-pyridine, 2-(3- �methylaminophenyl)-pyridine, 2-(4-�methylaminophenyl)-pyridine, 3-(2- �methyl-
aminophenyl)-pyridine, 3-(3- �methylaminophenyl)-pyridine, 3-(4-�methylaminophenyl)-pyridine, 4-(2-�methylaminophe-
nyl)-pyridine, 4-(3-�methylaminophenyl)-pyridine, 4-(4-�methylaminophenyl)-pyridine,�
2-(2- �methylaminophenyl)-pyridine, 2-(3- �methylaminophenyl)-pyridine, 2-(4-�methylaminophenyl)-pyridine, 3-(2- �methyl-
aminophenyl)-pyridine, 3-(3- �methylaminophenyl)-pyridine, 3-(4-�methylaminophenyl)-pyridine, 4-(2-�methylaminophe-
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nyl)-pyridine, 4-(3-�methylaminophenyl)-pyridine, 4-(4- �methylaminophenyl)-pyridine, 3-�amino-�2-�phenylpyridine, 4- �ami-
no-�2-�phenylpyridine, � 5-�amino- �2- �phenylpyridine, 6-�amino-�2-�phenylpyridine, 2-�amino-�3-�phenylpyridine, 2- �amino-�4-�phe-
nylpyridine, 2- �amino- �5- �phenylpyridine, 2-�amino-�6-�phenylpyridine, 3-�amino-�4-�phenylpyridine, 3- �amino-�5- �phenylpyridine,
4-�amino-�3- �phenylpyridine, �
2-(2- �aminophenyl)-furyl, 2-(3- �aminophenyl)-furyl, 2-(4- �aminophenyl)-furyl, 3-(2-�aminophenyl)-furyl, 3-(3- �aminophe-
nyl)-furyl, 3-(4- �aminophenyl)-furyl, �
2-(2- �aminophenyl)-thienyl, 2-(3- �aminophenyl)-thienyl, 2-(4- �aminophenyl)-thienyl, 3-(2-�aminophenyl)-thienyl, 3-(3- �ami-
nophenyl)-thienyl, 3-(4- �aminophenyl)-thienyl,�
2-(2- �aminomethylphenyl)-furyl, 2-(3-�aminomethylphenyl)-furyl, 2-(4-�aminomethylphenyl)-furyl, 3-(2- �aminomethylphe-
nyl)-furyl, 3-(3- �aminomethylphenyl)-furyl, 3-(4-�aminomethylphenyl)-furyl,�
2-(2-�aminomethylphenyl)-thienyl, 2-(3- �aminomethylphenyl)-thienyl, 2-(4- �aminomethylphenyl)-thienyl, 3-(2- �aminometh-
ylphenyl)-thienyl, 3-(3- �aminomethylphenyl)-thienyl, 3-(4-�aminomethylphenyl)-thienyl, and the like.
�[0051] According to the present invention, biaryl compounds having an amino group can be produced simply and
efficiently.

EXAMPLES

�[0052] The present invention will be illustrated further in detail below, but it is needless to say the the present invention
is not limited to these examples. The yield in the examples means a yield after isolation.

Example 1

�[0053] 209 mg (1.71, mmol) of phenylboronic acid, 168 mg (1.32 mmol) of 2- �chloroaniline, 18 mg (0.065 mmol) of bis
(1,5-�cyclooctadiene) �nickel, 37 mg (0.13 mmol) of tricyclohexyl phosphine, 1.00 g (4.71 mmol) of tri-�potassium phosphate,
31 mg (1.71 mmol) of distilled water and 3 ml of 1,4- �dioxane were mixed. Then, the mixture was heated up to 85 °C,
then, stirred for 4 hours at the same temperature. After completion of the reaction, the mixture was left to cool to room
temperature, and the resulting reaction mixture was subjected to a filtration treatment. The filtrate was concentrated
under reduced pressure, then, the resultant residue was purified by silica gel column chromatography, to obtain 2-
aminobiphenyl in a yield of 81% (based on 2-�chloroaniline).

Example 2

�[0054] Operations were carried out according to Example 1 excepting that 168 mg (1.32 mmol) of 3-�chloroaniline was
used instead of 2-�chloroaniline. 3-�aminobiphenyl was obtained in a yield of 78% (based on 3-�chloroaniline), instead of
2-�aminobiphenyl.

Example 3

�[0055] Operations were carried out according to Example 1 excepting that 187 mg (1.32 mmol) of 4-�chlorobenzylamine
was used instead of 2-�chloroaniline. 4-�phenylbenzylamine was obtained in a yield of 74% (based on 4-�chloroben-
zylamine), instead of 2-�aminobiphenyl.

Example 4

�[0056] 326 mg (1.71, mmol) of 4-(trifluoromethyl)�phenylboronic acid, 168 mg (1.32 mmol) of 2- �chloroaniline, 18 mg
(0.065 mmol) of bis�(1,5-�cyclooctadiene)�nickel, 37 mg (0.13 mmol) of tricyclohexyl phosphine, 1.00 g (4.71 mmol) of tri-
potassium phosphate, 31 mg (1.71 mmol) of distilled water and 3 ml of 1,4- �dioxane were mixed. Then, the mixture was
heated up to 85 °C, then, stirred for 4 hours at the same temperature. After completion of the reaction, the mixture was
left to cool to room temperature, and the resulting reaction mixture was subjected to a filtration treatment. The filtrate
was concentrated under reduced pressure, then, the resultant residue was purified by silica gel column chromatography,
to obtain 2- �amino-�4’-�trifluoromethyl-�1,1’-�biphenyl in a yield of 76% (based on 2-�chloroaniline).

Example 5

�[0057] Operations were carried out according to Example 4 excepting that 168 mg (1.32 mmol) of 3-�chloroaniline was
used instead of 2-�chloroaniline. 3-�amino-�4’-�trifluoromethyl-�1,1’- �biphenyl was obtained in a yield of 82% (based on 3-
chloroaniline), instead of 2-�amino-�4’- �trifluoromethyl-�1,1’-�biphenyl.
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Example 6

�[0058] Operations were carried out according to Example 4 excepting that 168 mg (1.32 mmol) of 4-�chloroaniline was
used instead of 2- �chloroaniline. 4-�amino- �4’-�trifluoromethyl-�1,1’- �biphenyl was obtained in a yield of 71% (based on 4-
chloroaniline), instead of 2-�amino-�4’- �trifluoromethyl-�1,1’-�biphenyl.

Example 7

�[0059] Operations were carried out according to Example 4 excepting that 187 mg (1.32 mmol) of 4-�chlorobenzylamine
was used instead of 2- �chloroaniline. 4-�aminomethyl-�4’-�trifluoromethyl-�1,1’- �biphenyl was obtained in a yield of 75% (based
on 4-�chlorobenzylamine), instead of 2-�amino-�4’- �trifluoromethyl-�1,1’-�biphenyl.

Example 8

�[0060] 319 mg (1.71, mmol) of 3-�aminophenylboronic acid·hemi-�sulfate, 167 mg (1.32 mmol) of 4-�chlorotoluene, 18
mg (0.065 mmol) of bis�(1,5-�cyclooctadiene) �nickel, 37 mg (0.13 mmol) of tricyclohexyl phosphine, 1.00 g (4.71 mmol) of
tri-�potassium phosphate, 31 mg (1.71 mmol) of distilled water and 3 ml of 1,4-�dioxane were mixed. Then, the mixture
was heated up to 85 °C, then, stirred for 4 hours at the same temperature. After completion of the reaction, the mixture
was left to cool to room temperature, and subjected to a filtration treatment. The filtrate was concentrated under reduced
pressure, then, the resultant residue was purified by silica gel column chromatography, to obtain 3-�amino-�4’- �methyl-
1,1’-�biphenyl in a yield of 87% (based on 4-�chlorotoluene).

Example 9

�[0061] Operations were carried out according to Example 8 excepting that 204 mg (1.32 mmol) of 4-�chloroacetophe-
none was used instead of 4-�chlorotoluene. 3- �amino-�4’- �acetyl-�1,1’-�biphenyl was obtained in a yield of 100% (based on
4-�chloroacetophene), instead of 3-�amino-�4’- �methyl- �1,1’- �biphenyl.

Example 10 ’

�[0062] Operations were carried out according to Example 8 excepting that 204 mg (1.32 mmol) of 4-�chloroacetophe-
none was used instead of 4-�chlorotoluene and the reaction temperature was 60 °C. 3- �amino-�4’-�acetyl-�1,1’-�biphenyl was
obtained in a yield of 100% (based on 4-�chloroacetophene), instead of 3-�amino-�4’- �methyl- �1,1’- �biphenyl.

Comparative Example 1

�[0063] 319 mg (1.71, mmol) of 3- �aminophenylboronic acid·hemi-�sulfate, 204 mg (1.32 mmol) of 4-�chloroacetophenone,
43 mg (0.065 mmol) of dichlorobistrisphenyl phosphine nickel (II), 1.00 g (4.71 mmol) of tri- �potassium phosphate, 31
mg (1.71 mmol) of distilled water and 3 ml of toluene were mixed. Then, the mixture was heated up to 85 °C, then, stirred
for 4 hours at the same temperature. After completion of the reaction, the mixture was left to cool to room temperature,
and subjected to a filtration treatment. The filtrate was analyzed in its content to find that the yield of 3- �amino-�4’- �acetyl-
1,1’-�biphenyl was 0.2% (based on 4-�chloroacetophenone).

INDUSTRIAL APPLICABILITY

�[0064] The biaryl compound having an amino group obtained by the production method of the present invention can
be used suitably as a chemical raw material, or an intermediate of medical and agricultural drugs, and the like.

Claims

1. A method for producing a biaryl compound of the following formula (4), comprising reacting an aromatic organic
compound of the following formula (1) with at least one compound selected from the group consisting of aromatic
organoboron compounds of the following formula (2) and boroxine compounds of the following formula (3), in the
presence of a zero- �valent nickel catalyst, phosphine ligand and base: �
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�(wherein, Ar1 and Ar2 represent each independently an arylene group or heteroarylene group, the arylene group
or heteroarylene group may have at least one substituent selected from the group consisting of optionally substi-
tuted alkyl groups, optionally substituted cycloalkyl groups, optionally substituted aryl groups, optionally substituted
heteroaryl groups, optionally substituted alkoxy groups, optionally substituted aryloxy groups, optionally substituted
alkylthio groups, optionally substituted arylthio groups, optionally substituted alkylcarbonyl groups, optionally sub-
stituted arylcarbonyl groups, optionally substituted alkylamino groups, optionally substituted alkylcarbonylamino
groups, optionally substituted alkoxycarbonylamino groups, optionally substituted alkanesulfoneamide groups, op-
tionally substituted arenesulfoneamide groups, optionally substituted N- �arylcarbamoyl groups, optionally substi-
tuted imide groups, fluorine atom, hydroxyl group, formyl group, amino group, carbamoyl group, sulfamoyl group,
mercapto group and imino group, substituents on adjacent carbon atoms on the arylene group or heteroarylene
group may be mutually connected to form a condensed ring together with the arylene group or heteroarylene group,�
Q1 and Q2 represent each independently a hydroxyl group or an alkoxy group having a carbon number of 1 to 4,
or Q1 and Q2 are connected to represent an alkylenedioxy group having a carbon number of 1 to 6 or a catecholate
group, �
X represents a halogen atom, alkylsulfonyloxy group or arylsulfonyloxy group, �
Y and Z represent each independently a hydrogen atom, amino group or aminoalkyl group, Y and Z do not simul-
taneously represent a hydrogen atom, and a hydrogen atom in the alkyl of said aminoalkyl group may be substituted
by a carboxyl group or alkoxycarbonyl group.).

2. The production method according to Claim 1, wherein the reaction is carried out in the presence of an ether solvent.

3. The production method according to Claim 1 or 2, wherein the zero-�valent nickel catalyst is tetrakis �(triphenyl phos-
phine)�nickel �(0), tetracarbonylnickel �(0) or bis�(1,5-�cyclooctadiene) �nickel�(0).

4. The production method according to any one of Claims 1 to 3, wherein the zero- �valent nickel catalyst is bis �(1,5-
cycloctadiene) �nickel�(0).

5. The production method according to any one of Claims 1 to 4, wherein the phosphine ligand is a trialkyl phosphine,
tricycloalkyl phosphine or triaryl phosphine.

6. The production method according to any one of Claims 1 to 5, wherein the phosphine ligand is a tricycloalkyl
phosphine.

7. The production method according to any one of Claims 1 to 6, wherein the base is at least one selected from the
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group consisting of alkali metal hydroxides, alkaline earth metal hydroxides, alkali metal carbonates, alkaline earth
metal carbonates, alkali metal carboxylates, alkaline earth metal carboxylates, alkali metal hydrogencarbonates,
alkaline earth metal hydrogencarbonates, alkali metal phosphates, alkali metal fluorides and tertiary amines, or its
hydrate.

8. The production method according to any one of Claims 1 to 7, wherein the base is an alkali metal phosphates.

9. The production method according to any one of Claims 1 to 8, wherein X in the formula (1) is a halogen atom.

10. The production method according to Claim 9, wherein the halogen atoms is a chlorine atom.
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